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. . GENERAL·· IN~ODU<~TI 
• .' ' . 
St:l,chaiius 'ptlnctatu~, t~e ~rctic .sh~nny, ·:ts · ·a:"' ~enth~c, c:i.rc~- ., · 
. . ... .;. . .. . 
. ~~olar. arctic'. species ~ . Faniell et ~1. ~ (in .p.ress) de~c.· ~~e ~lie known:· 
~~P~~ts ~f·t~e -:~p~ci~s ~;· ~iue ·k~.t~.r~· tri.- .~he· ~orthwe~t :Atl~t:k~ ,_ . 
. ~ ·. .. . ,. . , I ·: . ' . . .. · . -~- : . . · . 
·· spa~ing proo~b~~~rs d·udn8,.imid..::winter. Larval .!. punctat~  , . ~,:· 
.. ~ . ·. -~~~~~:. ~pe . pl~kto~ in ·L~g;;: ·~~ a_ro~d . th~ begum~~ . qf:· j~~- ~e~~h ·. -~ /~-< . \ -.~;- ~ . 
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-··.-. · ·EXP~~MEN'I;~ PROC;EDURES ·.AN~SULTS 
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I ;:, 
~~- ... · 
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-:.: EXPERIMEtff . I; . SELECTEi) ASPECTS OF ~~R;J:.TORI.¥-ITY. - ~ _ . : · i. ·' · . . - . 
' ,, . · FaN~u :9::~::::Ud~:h4t, ~dt:':~arli.n~ ,~. punctat~ were '· : . .l. 
· · terr~tatial'whe11. given ·ample· .spacE!-~ but _ diia?:~_~t _speci~y the:·apat:f-al· .• ~-· · - .... ~· :. 
··.· .... ~.' . · .· ·.:~, .. ·  . . . -· · . . •.:·.: ... ·.· .. ' ~ · . .-· '·. -.··. -~r · ; · ~ . ..:. .. ·: _-' _' ... ·. ~~{ .. '_. · .-. . -::• . :, ~:· . ... : :- ···.· ·.·- · . . · ,· ·_.~: l, 
. ·/ • ·r_equir.emente · i:iee·d~~~ ; .'This ex\)er.imetit. · :uc~i~;both · the · f:i~id ~nd .·· · .. ' · · :~ .. · 
' ·· . . ' .•otab~ra~~;'' ~;s'-J""~~s to: d;.~,~~e ifllnd~rc;~krl~~~ ~~d ~~~~r ~; ', ~ ' ' 7 . } 
·.;: .-·. <. : :-_.- · punctatils. are . . ter.ritori-al as F~rwell sugges.ted ·~ -~~·,. ·e~e~':l~ii~t1t .. ' ~1~~ .-::_· ' ·-. ~../' · · · ,.:·':.'f' ~·. · 
; . · . . . ' · ·--.:.:, . . · . . . ·._:. ,'.·.·:. : .. ,_. _ .. :,~ ·_;: ... :.-· .. ~·- _:·. :·· · ... . · · ·.·. ·:··· · . . . · .. 
·' ·"· dealt-:W''ith selected· aspet:t.s··of· t·~rritoria,lity and· social d.otrlna~ce -in :. · · · .. , · -: ·: · ' · ·. · .~".~·- · . . • .... ' . • .' . . · . . . .. ...... . ~ . ··· ·- .... . ... · .· - ~ : ·.·-.. ~ · · · ~ · -~: ·. ·. ~-·· .;·' 
·, .·t.- he: s .. p.·.:e-;;_ie· a· • . ; _ :.. .,- · :, . ·· , ·· · . ·· \_ ·: ·· . ·._._:· - .. :-. · . : . . . ·-; · · · ·- :./· . 
. · .;;; : .. · .·1 · . ' 
· .. -~ .. . " . ·. ' . . . . . : . . ·: .r-· : : _. .. ·_ .-. . . :- . . . . 
Territorial' 'species typi.c'ally eXhibit severa1 classes of ·. ·· 
•', 1 I \ , , •, ' • ' •. , • ' •'1 •• '/• 
. ·. ·. . . . . . :·· : . · .. 'y.. . . . . . ·. . . . . . . - . . .. · . . · ·.. ·. / . . ./ ' : ·. _. . 
behaV:Lour in - connectio~ with terri-tory · main.tenance. · Two· 'Of these· · · · 
. .'.r\-': _ .. ~ .. · -:_..·· .. : .· ... - ... . \ ,.::. ·_ .. · . ·. ·. ·. ·:· .. :• 
·'(· . ' 
. ::-... . ' . . .-behav'i,ours. defense . of .an are.a . (ijoble~l939) and attachment. to .·a:.. .. · . .. ·' . .:,..-.:. 
"'· . ·. . :: .. ·· . . . ;_·: \' . . . . ... .: . . ... ·. ·.. ... . . . , _ . . . . . . . .,.. ... 
;,. . · '· 
particular· ar~e~; .(Mayr,l963).,_ ~ere. us~d ~s. criteriB: .. t'oJ:: · ~eri:ito'rial:i.ty ·. ;'·:- -
·:in . .§_. · punctatu·~·:· - · Lit..~~~a_l: · fis.h/{:_.su~{:as ~he ·~re-i:!'~-- sh~~Y ." ~hfch d~ :._:,_-_ : : .··.·· .·: ·. •. 
. . : . . . . ' . ' ·. ' ' . . ~ . :- ' . . . . ' . ' ' . . . . . . . . - . 
. . '. . . . ' \ . ' ' . ' . . . . . . ~ - . 
· :-· · ~ot _pos_s~ss ~a· swi'm·b~_~ddet . typi~~~Y\. :re~Ii ~lose · to .the. :stlbstrate . 
.. · _and . per~o~ on~y ~o?rt 'ex~u·r~i.~~~ fr~m ·o;e p;L~t~ iri. :· ·~ribclier · on ·the . ! ' •• ' · • : 4 
.: ' . 
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. · .. ~ ': 
:~-~- . 
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·:.t . 
... , . 
. . . . . . . . ·.· . :. . .· ·.-. : ... ·. . .I-: •. . . . . :. .- . . ... . ':: . ' . : 
· .. : · :·substrate. : ·Fi·sh ·that. show ' t;hi.'s -r~stricted 'movement usually dfsplay : . ·/ /:·. .,i 
. ··l ·.· . .· . . . : . . · .. _.:· ·. ; ' .. · · · ~ =.· . . : . · .. ,· . ·. \ -·· .. ·' . · .. .. . ·. ··';- : .. :· . · .... ;' : -/ . . ' · .. ·.- · ·te_ri:"itodality . du3-ing 'some· period·. of :their _H.f~·. -(Myrb~:r~~l9_7.2). ·.'It · 
.. :.:. . .'.: :~-. was ~o~h·e~is~d .t~at · s ~ .; ~~rictatus ·-~~ \~~rit~~~~L -... - ·· . · .. : ; -. , .. ~a. 
.. . _ ... : . ' 
.· .. · . 
. ~ ·. 
--:-. : . , ... - .: . . ' .\ · .. ' .. _ 
. Ter~ito'rial ~~J;l~Viour als~·· lt·~·· co. be _under'stqod i~ relation -·to · 
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. _,.../ 
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I 
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.· . 
. :·· Farwell · ·(197~)'furthe~· .n6ted. - ~hat ·when spae;e is i.iini~~d · tinder- .?.' · ~ 
.· .. 
•, • ..._ • ' "" ''C ' • ' ' ' ' ~ :- ' : 
yearlings -~orm a c~:mstant dominant-subordinate hierarchy. The . ' · 
. .. 
. hierarchies "form~a in these 'cases ·are·_reputed to ~e a _nip-ri~-~t 
·" . . ,. ' ... , . ~ '~ - ~ " . . . . . . ' . ' . . . 
-" ·hierarchy. (douiim;mt fish· nips and is · nev~r nipped· by a subordinate) 
· · · · ·.:.. · . as -.~ppojled : t9 · ~ :~lp~dom~~~~; -~i~~~~-~~Y .. _.(s~~~d;_ :r~~-ip~~~~~ ri~p;t~·· ·'b.et~~e~ ~: ··· 
• Q ' •. • • • • • , •• - - • • •• • • ' • • •• 
. . :· ., . ·. • . . ·tw_Q.f~sh<w{t.hthe· dond~~rit. fish : w:irin~g_: ~h~ ~j,odty"·~f -~~.·: ~~n~~·~~s,_)· ·_: .-' ·:·_.·: :_::·.-··< .·>. ; 
·-
. . 
. .. . . ~ . 
/. ' 
. : ,• : . . 
_,:-:.: .. · ... ·.: .... · ·, .... (M1~~~:~9-42)-. - nm~t whe~--~pari~-~is _)-~it'ed· .' s;:·p~~~t:~·eu~ -_. ~h~\J:l·d )~~ - --~;·: / -~;-: 
' , . ,,·, ·, ' , ' nip~,;.;,t hi~~S,~~hY fu7,;nicb so,cia~ Sta:ii. ia '~~~!'~~4 ';,; ;)<·' ),:").'' . .. . ;,:,, 
.. . · ~~-- . · · .. • .-itid~;id~·f.:~~~;·un~:e?~::_:·:: .:· .... _ .. ·>. : -~-,·-~ .. _· _._._ .-_ ·:_:··:·. :_ ·.· · _~ :~ ·:,_ .:_ . · ..-_:::·_-.· ._ ...... _: ·.·: :. : :~~;.</::)~ -:·<.> :\.:.:>~ ·?<··-':.: 
· : .: ... ~· · .. '· · · .. · .. ·: ~ . . F_arwell. '{197.0):· tepor.ted- tlta~ ·. ~d~r,yearling !• -eunctatus _.·domiri~J·e : .,: .. · · .. · · -:· ·:, .. 
,··/ ·. : :· .. -~ :. · .. , .. :: . .. ·:.· '~ide~ ~~~h~---~~~i~ :··t.~es ··~:£ · -~~~.:~~:t~/··~~P~~~-t~~~~- .. ...,_.~·:·~jpo.thesi:~e~ . . . . ·. · .; .·:: ~ ···'.·_. '" 
. ·:.. ~ : .. ': .. . . . . : .. : .. · .;,·: ·: .. · .. _: . : ·:·. :.:·: ·_.:: _: .-:'' . . ' : ~ .. : ~ ; .· ' • ... :. . ,. 
... ~ ·.~ .. ~.- . :·that ~this 3.1i0~ . .-tiiore.'- und.erye8r1ingS·· ~o set.· ~P .terx-~toi:'ies :· and henCe .. : - ·.· 
. '.'. ' · ~ · • , ; • •' • • . , . • . ' · , ,' ' r • . ' . . .• • '. . . . ' • o '• '· .. : ·· , · ' ' ·'• ' 
'· .. . -: .. . _ .. - ~ · . : .. :, __ ·,_ ~-~}:v~~~· · ~h~~ w~~~-~ :.~.th.~ni.is.~ -~b~ - po_s~-~~1,~:· _: .~is:: ·:b:~.e~~ti~~~. ~.-:;~~~~tuinc·~ .·. 
-. . . : · ·- · ... ·: .of ~ld_~r . f ·isl) by .:Yo':'Ilg~r ones ~a~. no~ ~een :·sho~ to ~~~ =i;n ot~er_· fish. ·. ~ 
. • ··.• .. ·. • . ' • .· ·. • s i>e;~~~~ •"' ""ilet ;;.en~s \e~· Bet ~p •t;, exam"\0 · this . P'!~ ci~;u,.;:~ ~s •:"~tiqrl; · 
,, 
.. 
.. '· . ". >.< ~. - ·· .· ... · .. · ~terials:- · .~n'?/i~t~~as: . . · .. : ·_ :·:. . . ' . :"~ . . . _ ... < ., . r'. : . 
. . ·. · _: ; · · · . ~·· :During the · ~er¥>d ·August ·- ·:Novem.~_er 1~7~, field, .work was :" 
• • • • • ~ • . • : • • • ~ • • • • • - • ~ : • .• • • • • • • ' • • • •l- • .. •• 
: ·'":.~ . :' .. .. . .: c~ritered ' aro~~~)i·.·ili~' mari'ip~lati~ri ~{ urid~cy~rling; : i~~~ . . enc.ount~r . ··· ... 
- . ,.-
.. ·- . ./ . 
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.. , ~ : ... ··- ~· .· .... . ·~ · ......: . ·· .. . ·~.· · ··~ ·· ~ • ' ' 
: .. ~i~~at:i~~--~.~ :::d~~ermin~ . i.~.'~ ·. ~~~~~~~-t : u._s~ . woulcJ cbiia~ ··.·~ · .;n.~.rudi~: . . · . . ,, .. .. 1.: . . . . :' . . ... 
. fish'· out o~ 'its · ~r.ea-, ·thua··· provi4=f,ng ·evi:dence . of terrf~or;Lality in-_- ·. . ···_.: . 
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:.:• ' t . I • • • • . -": . • ~ • ' . . • • 
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· .:: . . . ~ .... ' 
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... · ·-:· ·. ·-, ·.· . . : .. : :-. ·. ·(·.· .. :--.. ·. · ·· . : . ' · . · · · · _...-" . • .' ·.- · .. .. . ·,_ .. · ~~ :·:- :~ ·- . . · .. : . 
/.;are~~ - '· 't.h:~ · - ··h~r.~e~·· r~sh. ~s.' des~&ri~.t~a : ·t:li'e .:1-Utruder -~hile the - ot,~er ::. ':. 
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fish 'was cons'iq'e_red the res'ilien't. · Both fis.h -~~~~ the·~ · ob~~~ed ·-.f~;~ 
.. t ' .. ' .· . '!:! Q 'Q4 : :' ... . .. . 
.(i/j. ciis't.~ce -... of -,2 '.- '4. 4 m. 'Tile winner of t~u~ b()~t; : if ' any_, th!'! distance- . 
• • ' . • . · ' . ' 1- . • . • • ' ~ . ' . .• . . ·. • . 
to_' it.s · o.figinal·.·~rea · were: ·recorded. The ·pa.ir of fi_sh' were o.bitery~~ : . " . . 
. .. · . . ·· . . , .. : '• .. '·.·.. ... ··.·· --~ . -:·. .: ..... : ' .·. : _:: . ·· . . ~ . . { ·. '/.."' ~: 
·· · ·for at least .. lOmiiuites after: the intr~ding fish had :been· nerded into 
' ' ' • ' • I ' ~~., ' ' : ' • ' • : .' • ; _ • ' -'( • ' ' '• 'II- ', .. • ' ; , · 
· ..... .. .. . the ~es:i.'d~ii~·~ --fl:re~. - .. : ··· . .· . . "· . · · · .· .. 
. .. . •, 
. ' ' 
.,. 
. 
\ ~ • t I 
. . 
. ·· . 
' . ~- .,. ' ' . .·. . ..... , · 
·.··.:· : .. ·· .. ..... · ..... ·.' :··>. :.:-.: ~ '. - ~ .. .. :.·. :' ... ;.·.···.· .. : _ .. ·.. )/' . :. ·'' _. 
:· ·:: _  :·: Labo~atoty." : F~r .. ta~ks .-;.iere selected ·.tt~ ·prqvide the . fish- ·Wi.~l) . fqu,r .. · . · ~ · · 
.. · 
:' · 
l · • • • 
. . ··:-
: . . 
' ~ ~ ' 
. ' 
:-·, : 
. ·. ~ . 
,. 
•. : 
· .. 
•) ·. 
. • 1· . 
. ~ 
·.· :·· 
.. ·.,  
.. ....... 
:··: 
• 0 .• 
~ ' .· ' ~ • '! ~ • • . : . . . . • : . . .. • • . ' ,: . . ... <" . : ! : ' - "·'\ ' . . ' . . < .· ' 
1' .: .-: :,. .. :· .. dif~~re~t ·: ~ota~ -~~tto:m:~~re~s·~Jn ·~~.~-~.h ._..t.~_ -_set . up t __ e~d~ode~_ .• ;·: .. rre. t,a~·-: < · .. . :· .. · ... 
~ .. '•· . 
'·: ·' 
' . ·: ._ size~ we~e .'a~ · .foll~~s· :· ·. '/. ' ,-- ·.· : .·: ·. -·· ;: :-:_ ., -~· ,: ,.':: . . -v, ·:,.-· ' .' 
·' . ·. ·· .. .. · . .. ·-.· . .. . : .... . · . .... ' ' . :· ·.;· . . : --~ ·l: . '2 . : ~ -- ·: · ·,· .... -~>: 
:: Smali. ;.,:_:..,_ 6q ~x 3·4 .x ~4 em · Total Bottoin Are'a - - 2040 -em : ... 
... ' -
-- ·. 
~ . ·· - . --- · ' a • • 
- . ' 
Medium ._;.;_...; 90 x · 45 · x ·4o··c-m · .. . :iot.al Bottom ·.Aref!.:· _; . 4o~o ''cirl · 
. , · 
.. . ' ; · ;; :..~ .... : ..... 
. - .- -~_ .:Larg~ -_;~.:..-:-_i2o .. x 4s : ·x:'~s. em · ' Tptal.B~ttom ~ea · ~. ~~~00 cm2 
. . . . .: ·. · . . . .. · .. 
x-l.arge.:.~.::.,jso . x 45 ' X·- 43 em . -~; 'Total Bottom · Are~ :. G750 em~ . 
' ,_. . .. : •. ' . 
: ·. _·.,.The ' tmik~···were ·-all :'maintaii:ied under ' ~i :'12 ~ho~~ - · dark' :.. 12: bdur' light 
·.·j ~~~1~. A . ·~r~e~ -ple~igl~: ~~~~'1· ·~~ .. ;1~~~~ · ov~( ea~h- ~a~.'_:· The tanks~ 
''w-ere : :separat_ed fr;;,~~~~~ ~b~~r~~·t~o·~: ~oom by. ~ ' clack ·~plaiiitic ~~~:~aj_~.- · · 
' ' • • ' I •J• • ,, , a • • • ' ' 
. · , 
. .. 
. . II.or·:i:~~n~ai _slits ·~ere c~~ - in e~~ it.· .curtain · and. ~e-~ay v{e~rig ~la~s 
~a~ '·p'liu~ed. i~ · ~.~e . sllts. · Du~ing · ~ 1bs·er'va,tion. ~erio'd~~- ~ll ~i·g~t~ · were 
_ , ••• in ~~~ .~.ezyati~n roomS. .· )~malJ. .. t ~~ was ~ivi~·~ 0 into 6 .••. . ·· •. . 
. . ,. · equa;t..· :gr:i.ds :W~ile .tll.e . l~rger . ~an\f.s we_r e _divided _·.into :8 grid!'l •. These 
·~ : o ' ', ' .' .... ·;, .' 'o , :1 • ' I' ' ' . • ~.. ' ' -:- ~. ' o • ' '> : ' ' < • ' : ' • • ~ ' , < o' • • • ' • ,o o 
. '
grids· were ·marked py. a . lengthWise .rope through the ·centeJ; of·. each ·. tank~· 
• • • ' • • •• • - • .'"" •• • ~ • • • •• -. :. • • • : ' ... : ·.; • : . : ; • • • ,• : ; • - , • • •• .. • • I' • • : ' • -~ l._ - .. I " • • 
~-~· · · .. . . ;iu8t \mder'. the · ..gravel·, 'and by.- itiarks on the .otiU:I,de . ()f .eS,ch .-tank,·: J in · 
../ ' .· ·.· .. ' · ., ' .. · /:' . . · ,:; . ·. :' :, .· ·: ' '. ·.-.·· . •', ' ; ~· ....... ·. ' . ,· ... 
. :· ,_ .f:tli.e ·a~l·l .. tank . an'd 4 .'i~ the Iarge'r ta~ks ~ · . . ·. ..  · · 
.. ;, 
·. ' ' 
" 
-· . 
· ·"\~ ·~ :~ ; _· • ' ·_ : ' . · . •,. · ... ( . . ,,• '· , ~ ... -: ~ · .'·'-. 
. . ·,. : • I· 
·.· 
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·Dominance hierarchies 'wer~.evident ·in ·!'4 ·of -~h-e 17 .trials· r~l 
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·with undecy~a~Hn·g .~fi'sh. . The~e hietar~h-ies :were ··iu1i-dfr~~tional ~~th . ' 
.v .. 
.' ·:. ·. :, . . . : ., . . . . , . . -:· ' ' . . / _ ,'_·- . . .. 
·one fi_sh -a!ways--- b~i.ng dominant· C?Ver th~ other:~· : "Once the hierarc~ _· . _· . 
· •• ~ e •• _.i;l~~h.d ~·r .. .;;; obs~.rv·~ ~~wi..dji~ ·;h~ ~t~,~· -~ . > .
1
. ·- .:~ _·:-. 
. . ' _;·· : --_,-... the -~wj_f.~v~r~ll-- po~iti~na:J...- s'tl~t.eotypyfw-~re ::st,>.own • by _ bo~h' unde~- . -· . -:--- .· ~ · -< 
· . . ; .. , . .• ~ .-: :1 : · . ~ .• .-.. ·· ~ ~;, . : · .··.-: • . . ·- .~ ··.- · · .. ~ · . :· ·l·~··. ·· :. :_,_ \.: ,:·_.'··. ··. : .:-.. : . ·~·· . . . :, - ~ ..... ·· .. · :.,. .. : · .  ··, . 
. · · _· .· .. _··· : ·y~ar:1ing ·.f:f..s1:\ .in.·-the small tank- ~_(Se~ .. Fi.gure .VI Appendix~;, : by the . ·, '. ~ ~-.· . : 
· .-:,. .... ·_ -_::. ·d~~~l~~t .·_~i~~::~r- ·~h'~ · .. ·x-~~r~~ ·t~rik . ~~-~~~· -~~~uie.\~r_r~~ - Ap-~~~~~:>:::- .~h~-· t~~----·~:<; .- ,, • ·- '_:·::.-::_·. 
-. .. . .. ~~b~rdi~·ate' ·fi~h . !n ·b~th<t~~ ·large ~~d. m~d{~~··. ~a~· · (·~e~I' F:i.gure~·. VIII: .- :_ ·..-  ·_·· .: · . ··. : :_ '· 
._--,.·: ,' --... . _'.. . -~- - . ·:: ..... . ·.··. < ~ . ,:·: : :_·· . . · -~·· ."· ... ::-.-.·.-.·_ ·: ... ·· .. .. :·_-___ :· .  _ ... .. .. '· .. -~ . '),_·/-"· 
·.:.· ·.-.. _;_...-..? ·. ·. · · - .·.- and _ :rx-~,-- ~pp~nd~~)_ • . _,-. ~.;.·: _:. ·- __ ··.-.. .. -- · ·:< ... . · . . :· .. ,·"· .>.::. _ .. . · .. /· .,· ·: -> 
I '' ~ ' • ' I ' • ' : : , ' ' ' ' • ' " • • ' I • ·~ : o ' • ' • '-' l • • ~ ·, ' ' • • ' •, ' 0 J,, ' J : • ~ ' ' ' • •, • ' ' ' • 0 • o ' ' ' o ' ' ' ' ' ' • • 
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~ ~ .. ::_';.-,: :.. ... .- .. . . ·: .. · '·- In one trial· in the snlall: tan'k -· and · one in the medium · tank- the · · . . . . , 
-·::-, . .-._ ... .... :._. . _ . .-/: - · .. . ; ·. . :. ~ - .... . - -~--~ -\ ·.· . ':. :. ... .. 1"::-· _ ·.·· : ·. · ... ·.·: .. _·_· -. :' .:.· ~ ·. :.· .. "· · ... -.. :. :: -:-
::.:' . , . .. . . ; .. · .. '.- ~0 :Pie~ar~hi·es :were not . ~s,tab,lished unt'il. the_. fish . had' b~en together .. . .... 
. •. • •.. • · • •• ! .. '. , 1,'•, ·· - ~· ··.·\· · . : ;_. ~_ .. · . · . · _. ;·. ·-. ·~· •• ·- • . • · · .·: . ·~:-. · •• • • • • • • _ .... : · ~ • •• • • • • • • · , •• 
fbr· 6 . days~ . Both . o_f. these · t~ia,ls ·- star·~ed in, mid-July ·and :_rim:· lu~~il 
• I •• - • . I ; \·' · . . . . ' . . . . ··. . 
.. , ... ., • , • -." • • • • • ' • : , ~ ' • • • " . • •• " ~ , · • ' : .... • M ' • r' , , ' :-· •. • . . ' , • , • . . 
· the :m:Lddle-- of t\ugus t. · 'Both of the : fili!h · ·were· dom:i~at1t ·'_. :l,n ·bouts, th\,is 
. . . . -. ' .. · .. ··. . ' • ·.. . . ··· .... . 
. • " ' • • • . ' ' . ' ' • ' ' ' • • ~ ~ .. ' ·...,. • • • ·, r, ' 
initially · ~ nip-cioDrl.n8nt hiera-rchy was -· e'vi.dent but· after 6' dayei" this . 
' .-:-: - -.·., , .. . . ~ - ·'/_ -.· .. ~· · : .. -.-.· _·· ... :· .·. ; _,> .. · ..- .·· .-. ·· ·:· -~ - ~ · -·_. ·. ·.: ::- .':' 
· :, ._ .was ·repla~e~ -~~- ~~e n~p-~i-gh~ ~~~ra~chy~· .: Durin~ ·- t~E7~e t1,al~ _ :th~ _fish . _ 
.. . · · .· were.~ ~PP~~a-chin~ .. ;~ari~~g . st~~us ·as· ~et~_~ine·i ~Y \h~~; ~-ehie~ent' ~-ate. 
0. . . . . . · ... ·. ·.. -~:_· ' ·. :.~ . . : · .. : .. 1: :· ~ .:) .. ~ ... '·_.·. . .. ·:' . . ·. '1-: . . '• . . 
,In_ .. t:he,.two. yearling-;unde·ry~arl,fng combi.n~ti?n __ trial~ . (!' .-year.,.; .. 
· . ... ' . ' . . · ...... _·. · .. . · . . :. .--.·. ·. :.·. :--· .. : ... . >· ~ :. _· .. .-·.:. ·. - ~:-_ ·. . . . .- . ..
. - · .. -~ ling's ·. wer~ __ do~inan;._ ~ ov¢r t~e u_nder1earli.ngs. _ · -~ th~_ .majori't-y: · _of ' : .. . ' ·.1 .. ·· 
. . . . .· . . ~ . . . . . ' ' · . . . . . .. ' . ·. . . . . . .. , . . 
: -.· :enco~t'e~$ ' observ~d· b~t~~~~ ~h~ ··f~sh th~: - ~ndezy.eariing .would-' fiee> f . 'om · 
.· ·-:. , .,· . :- .··.·-_ - ~ ·· .:: .. :·. , .. ,··.:. · _.:· ·:·-.. _: .. .. . ·. ·:: ::_·. --: .. :o, _.: :·· ' ::._· -·> .:: -~ _:_: ·· .: :_-·, . c .. -.:: • ... :..<-·: , .. : .. ·( 
.:fhe. app_roaC.h ~f tjte .. y_eatl:ing~ ; In : only,. one· iti_stan~e __ was _th_ere · flll . _a.~t_a . ;- _ · 
. . . ': ' • · • •, • . ' . . . . • ~ •, . : ·. • : . . . • . ! ~- . - . · . • . : . • . ·.. . . . · .• ~. . \ •.. • t .. . . . ~·· .· .. . : ; . . : • ': ~ : . ;; . .• . . ;' • T.. .by the yearling •. Th'ere'·were a.·rea- -affinities '·shawn by . these .. fi.'Sh~ · · -. --.·. · ·. · ·• .· :,· · . 
• .- . :- • • · . _ : · . _ _, · , : . :. . ,. ~ · :· . : •• : ' : •• {'·: '··~· - · ' , •• • .- .-: .- : • •• 'J • , ._ .\· . · . · .•• • ... . - ~· . · : . :· ._/" 
.-:'-.. \ _·. (~ee·,_Figu~e ·vr.:.A, Append!~) • . · .. · . . · ·.: . ,· · .:_._ ·· · .. ·:·· · ··.: . ·' · .. : ~ > '::··: · . .. '· 
f · · • .. · .· .· •. ··. : .·. )n . j:hO ~lire" trl~is, ~~·~ · Olde;.}{oh ,k~y :~e ~~~~.~:h~-~~rcl)y , : \ ··•· ·.·. , : . , 
'i ... - -· · ·_ .: ... _- ; · .. wiis ·:·ob-~e:~~~i : .. n1is ' hi~~~rch:j .~a~- · -.~-~he .. x.:.i~~ge:r ta~~- · Pul-ing .. i:.rfal~ .. ·. _._- .- . . . ~-. '· ._..:,_·~ . 
'· -· · .. ·: . . :- , ·:·_· .. · ·· .. ~ rim . ui:~-~he. ·-i~r~e.·.~~~:- n~· ·. ago~i:~'i~:~ en-~o-~~:~;~_'_ ~er/6~-se~~e~ be~~~n'- · ·. · ~· _· .· -- --~ ':. · . 
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the pai:rs. The . observed hiett;trchy was similar to thOse £"ormel between' 
underyearling , _pairs· with the exc~·ption that the ·agonistic. ·en~?.unters 
"did. nQ~ i~;ol~e · as ~omplex ·a s~q~ence . patte~·. ~ ' was · observed for > . .... 
. -· ' . , · 
underyeerling pairs~- . The sequent~ lti'v~~v~d .. in the . encQunter~ between 
older ~ish·w,aa :compos_ed. ~~ an appro~ch:, displ~};:~rid fl.at~e~ ·· while 
. ..... ,_·: ' . . ' . .. ' : ' 
u~decy.'earlirigs. typically·.-hatt:.a· ·sequency. of approach, displ~y, atta~k, . . _ ·· 
.· . . · ~-· 
. . ;·· ' ' . ~ . ... ~ :": . . . :. . ' - J.~ . .. :. . : . , ... 
): ·fl.~~- .~rid··: ~ha:~~- -- ~-F~·~:e·~~ .: ~~~~-·~~ee~.·  .. -~ .'197.3) :·.· :~c:tiVit~ -. 1~.7'~-~-~;. ·~e~~-: ~ui:te. : . .. . /· .~. ,.:: . . : .·· 
·: .. 
·. ~~: : :.. ' . 
. · .··low :for-. the· older fis~ · whe)l·, compared·.- t~ , t~e underyearlings ~ ·'All o~der _ · . . . · · .. · •. · 
._;~· r :._ .. ' .' · ·; . . :~:~:··.·., .' ........ ; .. ··!· -·· ·-: ·.· : ;·· .. : :' · .'· . .' . . ·:. · .. ! .' ' / • • ·:.·!.' ·.·--; . ·:· :·. ,; : ···· . . :,, ':· : .... . · .. : ~.~ 
" /~s1t , .~h~~d::~osi_t_ional s~e.~~~ty~y_: . . --~S~e- .:F.~g~~es _'·VI,~-~. ·~n~ 1~~~-;r-pen- ... . ::> 
• • • • , . . • •• ~. • ' • • • • •• • .,..,... ... - -- ' ' • • • • • • • • • . , • • • • • • • • • .j .' •••• 
. Social·.manipulations were performed . ·in ·two - trials ·in the medium · 
·-_: ··._, .. :' .·>.·. \• .. ·. : .. -"< .. · ·.·.··~': . · .. ... ·-:. ··., · .... . . : · .· .-.:~ .-·.: .... _;. ···:·. :_ 
tarite·~ · · · I_n; one·· trial : a thirq· ·fish was introdu·~e~~ ·a·ftet:· :the original p~i r · · · · 
~ . · ... : ';' - . : .. . ~ . • . .. . . 
:had))'e~ 'in .. the t:a:~ for. 6 .wee~; :'There was:.a· ciotidn'~e hie~archy: in 
. - ~ ~. 
. ·. ~ 
•' • ,I : .. 
~ • • ' ' • I • 
:·· 
' ! " ' o • ,. I 
• • • J. •• 
. ; 
... 
. , 
•' 
.'. 
. •,.. • . . • .. · .; . ;J . '•: . . . . .. 
ex.:i.sfert<;:e . b'efore' - ~th.e i~t-rodu~tion. and,. ;l.mm_ediately after p~ac,e~eD. t; 
. .. , .. ·: .· . . . · .... . ·· : . : . . · . ·, / . ·:·:' ·. :: .' ' . . ' : . ,._ '.· __ ·_ . . 
: · '1 : thir~ _,fi_sh ·_was. !ltta~ke~ . _ by . . bo~h : or. ~~e:_. .original pili~.- .. Po_sHio~~-1. .. 
the · 
·.'· 
. ... . 
: .· ·~ . 
... stereotypy.· was -~hoWn . by . th·~ . orig:i~~l· .··p.afr bef'ore a~~ · afte~ · -the int-ro- ·-
' :;.• . . . .. ' - . : . :' ' . . ' ... ·. . .:•' .• 
I . . ·. . .. du~~ion.· ... .is~-~- - -F:Lgure ·i~.,. Ap~e~·dix) ~ .·.:'!'he :_·d~~~ant . fi~h shifted its' . . 
' :' ; • - ~ • •• · . ' . ~ . ,..: ·._ • . .... . ,._ : _· \·.· •• :·.· ' • • • •• ;' .: . ... • •• J .' • . .. : ·. · -. ~-. : ._ · . • • • 
pos:it·i~~a·~ :stereotypy during . ~~e ~o-. p~ri_ods ' wh'ile. ·:the ,'subor~~~at! , /' ->>::· 
' • ' • ' ' • ' • ' , '• ·~ I • -.J ' • • • • • • ' , • ' •' I .• • ' • : ' • • ' • : ' ,- • ~ ' 
.·. 
' ' 
. · ·; . . · ·-retaine~. the same are~.- -· ~e .'thirq fis]l .likew;i'se . showed ·a positiOnal _ 
. . · ._-/: ·:. -_.· ...... :. · _  -, ·. ::.<"··. . . .. .. : ~ . ·. - ··;.?· . . 
--- .. ' · · . . ·. · . : .· stere~~YP.Y d~ring , th~ trial. . . . . -.. .. ; ,. . . .:. · . .. , .. , .. 
.. 
,• 
' • • • ' , : , , ~~/ , --~. :· , • ,· I • - ' . , , • ' • ":' • 1 • ' • • • ' · " 
. ,.· ~ ~-·· · .. nw·· other· manip'ulat~-o~ -'als<?- to'ok ·:p_lace' in ' t~e ·.: medi:um tank. ' ''·. 
-'./ -' ·_. ··:.· . . · ·.: >·.> · . . :--.· : . . _ .... :.: .. _._.  : -: .. .. -.-::-: . . '" .... ··,· · ... ,_: _.'_.'. -. . _;> ._ : · . . . . ·· · . .. 
~te;- 3 weeks_ ·b 'o'th, fish ·. were. remcived··foi.·2 day~ a _nd : then _'returned 'to . . - : .. . 
I o • • \ ' ' • • r. ,- ' .. : I o • • ' ' 
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· -. . . ' f · · ·. ·: · . ~" .. .. . . ' ·~ · f':_.· ·· ';.~: _ .. ··,: . . .. : .· " .. ·: · . . ·.- ;· .. ; ··: .. . -~ • . ' . . ~ : 
.... ·· · ~· . . : .: ~: the same t 'ank • . : A ~ominance -h'ierarchy :was ·in ·effect- the. entire .time • 
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. Discussion 
The · result's from laboratory and · fieid trials in'dicate that under-
yeariing ..§_. punctat:us ·~re territori~l at . least· d~ri~g ·a portion of 
their first . year of life. . Field re·~ults indicated that r.esident fish · 
'have a distinct advantage· over intruding .fish ·as they won. most of the 
. ' ' ·. 
• ·staged ·~ncoUiiters. .~e~ p~~foih'ii:i..ty: t.h~ t_ . the · intr~di~~ · fish . ~~re\ 
.. ,, 
ft ' • I ' : 1 ~ • • ; · , ' •: • • ' ' , L ~ ': • ~ 0 .. ' . • '> • • 1 • • • .. • .. 0 1 1 ' ' • '• " ,', ·,, 1 ' • ~ • ' 0 
: · .. _ .... :. · ~tressed _b~- -~h~ e_~~~m~~al.~·"h_e;diri_g~~:~ . t:h~;. ~~-~drig . the. -~i-sh. -~t ~.a\ .' · , , ·· :· . , _ . 
. . ; .. . , .· .... ·. · .· .: dis·a_d~a~t~-~~-~~: ·o·f · -~~~-rs~ : -~--~~~~d~~li~y- ~.:: Ho~~-~e~-~ -)::e.·: s~.~e~~- -l~:?~\ed.-:~ .. -' -'·'··:·,. :, ·.:· . ::. 
. . . . , .... ~~-· b~in&-' _.in ·: .· a:e~. ~~~o~~~·~~'--a_~ - a. ne~g~b~~~n_g t_~-r.riFary}s ·-n~<~~~-t \ _.-.. ~ ..  ,.· ... _·. . ·--~'·. · · 
:1••• • • , I. ··'' • • • , • • • _ . • • • I • ' • • • • ' · · : ... • •• • I · - ·.· ' .. . I . . ,• - : . 't· :: ... 
. . ': , .sr-eat; ... als,o·;· ~d flS , .Lorenz (1966) 'p~ints out in ~ ·some··spe(:fes., .. tertitor_iaL, ·' · · ' . ,_ ·:·.:_ . .. ·.· · 
.. .. ·. · ·• .::::::::.::· ~:.:~:::.::i~:~::":r~::;~::-:::f:~::r::,r•l ·/· ·. . .· .. ··.... Y 
. · gro~d.' ~~d- · no --~~c~~~~r ·e~~ued:. ·. ~~ih·· ~~-~~e . ~i~h:- ~:~-~~ ~bse.rv~~- to · . ·· . . ·\ · · ,, , ~ 
. - . ~e~u; to . ~hei.r~ _-or_l~ina~ are~; ... .. .. : .... ·.· . ·. · . .' .',; ''.":"\ 
. . ' .. . ··- ~. . . . 
·. __ · . . . · .. - . -~e- -.-~ac~ ·.~h~t ·_i~ . 8 ~~ ~-~~~ : .. 18. .~n~o~t·~.x:s . th~ ;. ~ni:~uding~.f)s~· 1 .. 
returned . to' their .original area within ·1{} minutes suggests . that .there- .. 
. . . . ,' . : . ... ...... '. ' ~ - ' .. ·.. . ' ' .... ' . . · '.:.. ' - : . ·.·.- .· ... ·:: ·. ·. : : ·. 
iS' an .. attaclunent to ':a ·par'ticular area·.. As mentioned ' i.g the ' results.. ·:. ·;/ · 
::s~~i~ir~ .. th.~:~·_io~· ~c·~~i~~~-~·:~~e~ :_ ~~·~ ··~n~~u~~~-~ ;fi~h· iii·d: ~o~ ·:;~~~~~··,· ~:~ . . Hs · .' 
'.· : 
. ' ' 
'/ 
/ 
., 
···, 
~-: .:~ .· \ · .' . or1g·i~a1A~-e~ -~er~ · ·i~os~: -~n · w~;l:c~.' i~\~)h~~ed; ~~~e· ,- ;~~n so.· c~ ·.in, · ille·, ·· · 
·· · . .. OJ>posit~ · ~~r~ctioi> fr~ its Odginal a~.,::. ri.pS te;~±~orte$ ar< m,;i.n~ f . •. . 
_:._ .•.. j ~ •. --\·.· .. ~ -- .~.: -._ ·: :_.' . ··. ta··in·;· e·d_:.-: bj_. ~n. ~;~~-~~~.1~8·)~ the fiei.i d;,dng ~~eir insb~re :t~i, ~h.ej / . ' ·.• . ·.· .· . · .. , . 
. are_·: d~~~-c:fed, . and · ~-i_splace4 · uitdery~arl:in8s _ t~d . to . tet_~~- ro . - t~~-~~- ~ . . -: : · · 
• ' • • ' • ' ' • I ' ' ,'• ' ' ' , ',' : • ' o • I \ , ,. ' 
·: ·. · .· .. · . :·original ···area. · · . ; ·. ·. · .. · · 
' ... . .. ~ . . . . . . . ' ' , .·. . . . :-' . . . .... 
<;: ,· .... '·.: .'~ ~-· ·; . . Animals tend · to . or':l~erit th~i~~~ aia't!~ ~~tu~cil . ~f~~s- 'in-' the · · .: · .· .;; , 
::·:·~ ' ' o ' • ' • I ' ' · ; ' .·,/ ' ' ,t • , <' .., •,. · ~ · ' ; ,' ' : :· · , • '• • I -, :•, , o • ' ' ' o I ' ' a .. , ....... e~~;ironment w~lch .at!~:: eas:i.-iy :. accept.ed·:~ · ~atur.~l ~~lln'4.a#es .Cteyheusen., ·- ·. · . · . - · ) ·· 
_: :·~ .. :·· .. ·.. ;· ' ·: .. · .. ··· ... ~ ;' .. · .... ' · .. ·:. ··. ·.· ,· .\ ·. :-::. ·: ,· .. _ :· . _ . . ·.-': .. .'.:~.· : . . t;·. :> . . --:. : ~·. · .. ··~ ·.. . : ,: 
:~~ 197_1) •· • Dyer's Gulch is .characterised 'by:·many larg~ boulders, .crevices, · ·.·· 
z. . ' :, . .·. . ' '>, ; " ·' ' ) f ; .•• ·.·.·  < 
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-
and small gravel patches. It is among these rocks and btJulders that 
/ ' 
. underyearlin.gs set up and maintain territories. The. field experiments · 
\ . 
showed that resident fish--'Chased intruders a maximum distance of 83 Cl!l -
' . . 
and a uiini.mum of 15 ~m. The majority of chases fell :in the range of 
34 - 68 em. ·· The size of a territory app~ared to be d_ependent on the 
· substrate, 
. . . . ' 
thtis the boundai;,ies of territories . ~J?pe'ar to be_-_ :d~terftii.ned 
~ to . -a· l~~g~- ~iteni: ~Y th'e -s~bs tra ~~ . 
• • • , j ' • ' ' • , ' ' I 
-~- . : ,' ·- - ~-Th~ . l~b~~~~ocy .· 'triat's ].i~~wis'e sqowed th,at u~d~cy-~arlirigs _ a _re 
I , , 
0 
, • , , , . , , , , , • • ,• \ I 1 
;. ' 
,. . . . ' . ' ' ' ' . .. .: . ~ . . . ' . ~ 
: ·.. . territoda1 when given ample. space • . Territories w_ere ·.set up ·and· main- . . _ .. 
' •• • :.' , ' ' • " ~ . , 1 u . : • , : • ., • : . • • ' • , • •, , •. • : '-; O • r > ,-· , ' . . ' 
1 
' 
· tained in the ·three· larger . tanks. ,.:·The· t'erri~ories _set: up in the medium' · '. . · 
• . • : . • ·.. . ~; . . • • • 1 . • . • . ' :· . • :.· : • . :. ' - · 
• an4 large' . t'ank~ . were,)y . ~ish , wh~ch we:a;:~· : l'es~· tlian .. 2 .months -' _o _ld, thus" '.' 
. . 
' they ·were cju~te -~niliil' ln size : (less than: .4 em.). It is reasonable to 
- . ' • . ' . . . . . . v. / ~ . . 
assume thae· in confinement the larger the ns~ the larger the spatial. 
require~ents· for . a territory. In· these two instances of territoriality 
t~e fi~h Jere quite small. ~n{y~u~g. ai,.d b~th -these a~p~~~·s· ~y b'e . . -
. . - ' - . . ' . - ' 
~ • , linporta~t in the · establishment· of territories iri· the: laboratory.. On~e . 
' ! • ' • • 
0
: : I • • , I , •., . 
0 
• • ,' ' • • 
1 
' 
0 
0 • , \~ • 
- ~~t up the te):ritories \ter~ . mrlnta_ined .·fr~~: s~pt~·mber. -i974 · ~o Janua~ 
· ·l~JS·. · . ·It · app~~~s:. ~hat. :u~de~~~r-ifngi·:.~~e ~territo·~;Jl. -~or a ~per;~d·: ~-~: - :_: / 
. . . . ' . . ' . - .. 
... . . . .. ''. . ' . . . ~ ·. 
· time which ::is. gy;eater th~· ·the ·-cinsh~re p~~tion. - (about. · ~ . months ac~cording · .' . 
. . . . . ·. . . . . . . .. 
.to Pepper : 1.9_74},: of _th'e~r · first ·-yea~ · of. ·beni:hic · life~ 
... ': ·_ . . .· ·: .... ' .. ··: . .. ·.: __ ' · . .. ' .· - .· --:"_ . ····, . . · .. ' / " ,. 
. ' The territorial_ity that was eviden{ in the ~-l.arge 'tank wa_s· 
.,. 
·. '_4iff~ient ·:~t11an' in the ·cith~~ ·~o .:in~tan·c~-s~·-· : The .fi:sh ·.in, ·;t~e x~'!arge 
... _ .
. . ~· .. ?ilink W,er.~ 'b~c~inini' ie~r).:l~g 'hsh . ~t . th~- " ti~~ o f . ' tiie;terr~t·o~i~~ity-~: :. 
'· · .. . 
/ (, 
. · . ' 
- ' ' ~' ' ' ' • . ·, • ' ' • ' • • • l • • ' • • I • •., • I • • _, ' 
· ' ._· . .. ' ' .· .. , . " . . ' " . ,;· :· "/'". 
· _Also t'here. was .a.;,;period of · over -·a month when i t~ .appeared that : a_ d()lllinance . 
:···./. · · :·.· ... . ·. ·· .. . · · .· .. : ~- ... ( .. ~:,.· ·, _·. · .. :· ... .. ·:' . ,·· . · :.: ._._: .. ·. · .. _:_ .. : . ~· . · · ;·:··- . ·_: . · . : ' · .. · · ... 
. .. ~iera~chy · e~st.~d betweep the ·t:;wo. fis~.~ The terri~oriality ~as~~d - fo_-,:- ' .. · : 
. . ' . . . . ·.... ' ' ' ·. ' . . . . . / . . 
' :.- a. mc)nth' ~n-d.' then appeared t~ "b~e~k~ down . as . botli 'fish WOU"eriC.ounters: :in. 
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the others former terr::lto'ty. It is possible that _both fish we~e 
terr~torial from the .onset of ' the triai but .not in an aggressive . 
manner. . As shOWll. in Figure II, before· Fish, B began- to actively defend 1 
its territory_ :f:t had. uia:lnt~-ined,an exclusive occupancy of the area. 
Fish B. occupied the grids of its terr:ltory more than twice as often as 
' . . ... . . ' ' ' : . . : ·. . ; ' · ' .. "" · ..... · 
_, .Ffsh· A"\d:ld." .'~~~a · · f.t;. app~ars .t;hat teri:ito:tia1ity 'was- i~ · ~ffect.befor.e . ·.-
. .. - . ' ~ l • .. • ' . ~. • : • . '· . • • . : • - ' • 
. . ·. ·.·1 ·-:·· "" _,.f.. . . . . .. . " ' . . . .. ·_~ ' ,. : ' . 
' / . 
,any acfiv.e defense of' the ·a·rea· .was observed.· . J¥luin . thiHterritorial.ity, · · . 
' • ,· ~ • ' ' ' • I ' ' ' ' · ' • ', ,' ' ' ~ • ' t , ' ; :' ' ·, ' ' '•, ' ' ' ' ': ' ' •' • • • • • r I' ~ 
·1:)-rQke do~ it .w'as'no_t _ rep'tac'e(l _. by. a: ni.P:.right ·.hier~chy as ~ould hav'e . . . · -
... 
r • 1 , 
./ 
, , , , ,J , 1 I , , ; I ' 4> ' ' , , 
. . . . . .' . · .. 'bee[\ 'expect~d bu·t· . . appear~.d to 'be re~ia~ed:'· by . ~- ~:tp-d<;~~i~t hierarchy> 
• ••• • ' , •' • . • . • '· • - .. •. 1 ·. • • . ' ,. ' • ' , • , 
. '·· · . 
:-. ' 
/ 
·· The 'status· of the. fi~h was . n~t · de~erm.:L~~d -by e~e.aie~: ln ~hl~~- . ~h,e · ~.~ut 
0 _,· • • ..... 
took place.,but 'by the out.come o.f . each individual bout • . 
~ . . ' . 
' . 
In the :mlljority. o! tri.als hierarchie!i ·w.:;re set up _in 'the · exp~r'l" 
, .. 
imental · tanks. Howfve-r: in bo~ t~e . smali and medi.w.;- tanks, for the 
period of. nrl,.d-:-July to ~d-'Au~s·t, the hie~~.r.ch~e!'l _were: not- set up ll;i\til / .. 
' . . . .. . . . . ' . 
·: '.the fish had b~en - t:ogeth~r- for a . week. 
. ' . . 
. '.... . ' ' 
This · is. contrary. to · Farwe;t;I.' s ' 
(1970) . an._d the . . au tho~' s observation that .th.e : hierarchy 'between· .. fish 'is 
~~t~~~i~hed d~ring ~~e. f~rst . ~-~ .b~ ·~ts •. ~:ls· ~~seni~ti~n :augges;ts. t:hat 
- · . · __/ : ·.. . . .. ·.:' . : . . :: ' ,, / .' ' . · .. . 
· ·the fish ~wet:e pos'sibly setting ·up territories . til : th"i!se· tanks but that. 
. . · .. ·.: . . . . : . : ' .: . ·. . . ' ::-. . ' . -_y· -.- . :. , . . . ' ' . . . .· . . ·. : .. 
the art;a' was :too smali _-and ' ~i.era~ch:J.e.s fi~~i~ ~es':Y-~ed/ ·The tim,e ' . 
. . . . . . ·- , . . - .'. , . , ,o/ · ~ , , · 
. P~!i.od . ~July . ..:. Augilst) .,corresponds to the t:iie ~lien. t~r.rfto'ries were' 
- ~ . . - ' . . . . ' 
. ' . . . . ...... . -~staJ?lished :in"the x-iatge tank .by a pair o£ 'fi~h tliat .were · tli~ same 
. . : : . . ' · l , ." · . '. . . . . . ' l 
·ag: ;~~ . tho~e 'i.n 'the. surf ~n~ ~dium' iatik~ •. 1~ . -th~s . app:ea~~ tha't · :fiah . 
w~iOP: :•~e ~ji."rQ,~ohin~ yea~ling -~tat.;. • :r~ ~ ... rr,it~r!-io.l an~iwf.1~ ~~:..biish _;/-
.• . .?'(~ . . 
.. and. mai.ntai.n territpr:i!BS for . a period ·of at. J,ea'st a .. month ' f.r~fll: Jul.y . · . . . . · 
... ' ·-.,---~ ..... ~ ..... r-~~b ~US~ ~ ~. . ·_ · - _;; v • · . · . . . . · -" ,. ':-~ :, 
. . .. The .hierarch:l,es _established . i:.n all ta~; were of a , .. 'Qip-.right :· :.. .. . :'· ·: 
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type in which ·the dominant ._:is~ always nips an~ is never. nipped in 
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return by. the subord:f..nate fish. 'Al,l~e C194·2) · a~d Braddock (194'5) found· 
~ ' • ' • I ' • '· 
that in chickens the peck. (nip) do~nant o'rder is .related to territot:- . 
iaiity in that· · birds a~e dominant in th~ir own t ,erritories ... ·in t1tis 
.. ' 
. • , . . . . . ... . r . . , . ·. . . . . . - . 
type of hi~rarchy · t~e sta'tus o~. the :!Individual i~. · det~rm:r,ne~ by· ·ea~h-· · · 1 
. . . . .. . . .. ~ . . - - - r ... _., ;" .. , . . . • . . . . . · . .. :· . • -··; ,\ . -.- . \. .' . • - . \ . , . . ,::. 
.. ~ . 
' -~-· 
~-. 
. ~ 
, bo!f_ •~ . ~ciwev~r, ~n,.this . exp~riment ;., the h'ierarc'hie~': are -~f t,he .. ni~:-ri~~~ : .... " .. , ··-· 
... · ···  · .· · .:::~~v::::~:::· :~:::~:::::::.::~~::.:;:::.:~z~.~+~:·zt~ ••. • ·: .: h: 
.. ~- ·: there -~-~ :n~v~.r . a~~ :t;yers~~:-. :i.~·. st_at:us' ·-~~c~~t<;~n~·. t~ey-<d:i~p~a:f ::.~ ., .. : . . ! : .• ·; ~~- '.;i : .. ::-:.: 
• t - " , o o' o ' ' ' " o i• ' 0 '• •Q ' • ' •, ~ ... ~. ' • • ' • .J ' I ' ' • ' • • • : ' o , · ; o • " ' ~~ -~ , I, ' I 'o .',• 
\ ·:. · · -;:' · .·. _.,- _·. territor~a it~.; :. : :· .. -: :: · ·. · . · -~ . : . · .. ·-:,:; · .· .. ... -:: . . ·, ~ .. . ; . . '~' ,, _ ... _ : :.. ' ', .:·· .. :;( ~:..:: :;· . 
. t:::. · . .. . .- ·.. . .. : . . ·... · .. . ·. : - . :.. . . . :. . .' . ' : ·, . 
! • 
" 
' .. ... 
.. ~ 
.. 
; , 
•.. 
;•, 
' • 
;· , " ... 
•l i ' 
' ;'·· 
· In r_espect" tc:; _hierarchies 1:~ : is app~r~~t _ ~fr9m_ 'b~th f~~_l;.d arid,_ : · .. ;. ; , . :. ::·: t-:-
• (t 
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·. lahora£·ory'6bseeyations that- ;yearling .and older fiali· domin.te_Wiaer:.. ·_· · · · • .. - . ~ . .- :· . ·· 
/ ' Y~arling USb~-. ~is iS no; ~~B~h~ ":' ~lfsol:te~n~ee by :t~~:;o;,de~ .. : ' ' 
. .'fish, but rather . on an . .avoic;I~'n~e by th": ~nd~l:year1ing :of . the' .o1.der .. ..f.ish . _: :.; . 
.. ,
•.!. -
• 0 
-/. ' 
' ' . 
. . '"' -· . 
\ , . · . . . 
. , 
. I ... 
. 
. t 
,•. 
·' . . . . ·.·. . : . . -
I_n_. the field the underyear.i:f.ng fled. ~~~~-, ~~e · approach .~~ th~ ~ider : fi~h ~/ --.'. ·--· -.<· 
. ' ' ~ . · ._,/ 0 ' " 0 I • • 0 ... • f \ , , ' , ! ... • •• l' · ·~·,· , 
' ~ . . ' ' ~ - . .: ~ • ~ :. . . ' ... ' . '. . .· . t 
while' .in .thBll.aboratory' only ~ne ~attack wa~ not~d by the" 91der · fish, . . . ·. ·. [: ..... 
aga:l.tist th~ -~n:d~cy'e.~rling·.·,~ :rn -~ll : t~~_ - othe:· .:en~~u~:~rs ·- -~derr.eA~l!ih~s -: :·_: ,' : ·. ~ -<~ 
,.-" - ' ll:J . . ' . . . . • . - ;-_ I) • • ._..... • : : . , 
.• ·fl~do .from the, -~~pro~ch . ~f ·t~~- older _fish-. -:rhis' is'. in contrast ~ tQ ·. .· . .. f <' ' 
... '• _ .. • . ' . '§ ,: ' . . . .·. .. _ • ' · ·~ . · . . ' . : -. ·. · .. . ~. ... . ·. " · . . . . , • "! -~- - - ·, . 
. Faweii' s (19ro)· fin4ing that. undeiyear:lings ~tended' to dominate ye~r.:_ ' . -:. ;.: ·" .... . .. '._ -~ 
, ·~. · ..... : , · . ,· . • . . ." . -. .. ~ u_.· . · . . ---~- ·· .· .. ~.-: . · _·::7· .. ~ -~ ... ·"_ . :·~: .. . _ ·_· .. _· · ... ·· · 
~fn~s·;.: .... -~e:.:;t~nd~~~ - ::rUthe- -:~r-es~n~ .exp~ri~e~t- i~d-ic~t~ ·- tha~ ··_'the_ two · ~ :., ~.·· , , .. 
age~'ttfoups .interact' :Lnfre.quently .in· _th~ : fielq. ' . . . . , , .... 
• , · .. / ,.. .1\ .~:·~- ·. ·: ~ · .. . ::· ··· .· , _· ·. ,,· . · - ~ · ·.· ¢_ ~::· ·:· ~-- ... , _. · : .·.: . _ .· ~ .. ·:·:~ ·. :.· ' .. ·. : .· .... . ~. ' .-.. ·: -~, ~ .·· .·:: ;~· : 
. .. Hi-erarchi,es . among• old~r~·!· ,,"punctatus !ere obser~e.d on two : _ .• . · .. • ,· ,. 
•• ~ . :,· - :' ... .' • •• ' ' · ••••• ~ .... ~' •• • _ .. , _:_ . ~. · •.. : · . :;' _ _ _., _ .. . . .. _ .. ..... • _:- .~~·:: .. , · . :·· ~· -~ .... . • __ •• . ~ •• • • .: _ ·; . ••• • • • ·~ f ~ -- ... ~ ' · ; : , , .;;.. 
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The other po~sibility __ is that· underyearling ~· punctatus are 
. - . '· l . . . . . . . 
: terri to rial onl)" ~uiiU:g the i'nshore portion·. o·f ~heir first , year of · 
benthic life. Lab(mitory_._resuits suppo~t - this to an. exte.nt but' the 
fact t~at territories·were ·s~t . up_ and maintained until Jan~ary in 
... : . 
1 ' -~ 
·th¢· laboratory while ,the offsh,ore m;t_gration of the. l.mderyearlings 
. . . ' . ... , .. . . ~· ---·- ··----·- -- - .. . . 
- ~;p-ear~ ~o .tak~· place in ~o:vember .is ·.n~t in total agree~ent~ .. Under-
. . . ~ ' 
·, 
. ·yearl;i.ngs ha~e ·been.' recorded in' Dyer~ s ··Gulch in· Januacy . (Farweli, 1970),. 
~ ' . :' :· . . . . . ' : 
. . . . h~~~er·, ~nd the ' offsho~e udgratio~· is ~ tiil specula~;J.ve ~o thi~ . . 
. "'; . . .. : . ·.- . . . . .: . . . ' ·.· '· ' ' . ; ; .- ,. 
... ·. ·. · s~corid · p~asfbility ·_is· -~~~ha~~ ;he· ·m~re · a.cc~~tabh~-:·~f , ~he. ~b ~ff~red.' ,., 
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.. -. '~·; < ._.;< · ·. . . :_.;:: ... ::.-··.~~~~~i~·~.~~-~6~~nt~·i::;·~i~~i-~:;_ s~~h:~~~~ ·t~p~ra~ur.e~·. a~d ./ , · ; . . :.· 
•I '·, ',• ' ' ,' ',•, ~ ' • • ,' • • ~ ~ ' · :.:: ' ·: • ' • ' •: • ~ • '.' ' •,• •, ,. ., '•: ' '. ~· ·· ' - ~ • .• · ' 1. · · ·,, · , •• _._,1-
'," .: . · ; · .. : · · ph~'toper:t,od.~ .- ~re ofte.n, .stigg~s ted .as itifluencing'-th·e'""intensity .. or : . . . . · ·- ·- . : ·. · · 
· , · I ' , ; ·-:· , •', · ,~,·>. · .' ! - ~· , ·\ :; .~ '·} ·· ·:· ,• .. :,·,.i,';·:r'"" : .· .• · .. · .. : ·· .. . ~·-~ : ·:.· ·. ~ ·~ ! . -:' : ., , ~ , · ·· : ' ,."; ' ' • , , ' · I 
_. . ' · .... : .• . : . .', .. :- . .'~ ~r~-~~D.:~,i . .of_.' aggress~~- ·b.~hay.i?~.r ~.:·. ~e~-~~c·-~~t·.:·~ata:_· al:e;:_~Y:~~lall~~:·j~n· · ' :. 
: ·.· .. _ -' ·: ·· · · th~:·su~j~e~t'.~ ::·Ha;r.tman~ ·.(l966). foimd 'tha~ . th~ ··rate 9£ · agg~~~~ipn w4s . .'>:: . .'.- ... '· 
.... - -~ .·, • • • ' . _: . ' I • • • • . :. ·- • ' ... . ~ -~ ' : .. . : · ~ : ... : · : · : •' .• • .· ., .. - . • ·• •• : .. -~ . ! .·· · .. '• 
··: :. · ... · .. ·, . re~uc~~ in ·.- .un~e~ear.li~g ~ ~~h~ ~~~~n· _and_ : ~~~elhe._a<l :~ro~t .as "a, ·~esult . · 
4- . • . . • : '· : .. . . • . .. • • ' .· ' • :. . ' •. ·• 
· ·.··- .. . ' ···.'of : l~wer ,watei''t~mperattires. · ~ · Farwe'll -·(1970) : suggested tha·t· ·this: _ c~uld· ... . : 
- . . . ·. . . . '- '·• ·., . . ,. . 
' ., . . -~ . . . ·. , . ' .... . · . '· . .. : ... : ' ' ,. - ' ... · ..... ·-: .. ' :. . . -~ ·: ' . ' . . .- ~: . ... ' : . . . . - :· . . _ ..  
..... . · ·' - ~·· . · ·~ . . be the cas·e as _well ..  ;widi' _u~id,eryead~ng ; ·.§.~ ~.punctatus~ ·· . .'rp_e 'pr~sent. · , ,- ; 
' ·: ./. _ ._ :·~ .. :~ · :.-· . .'· .· -:·. s ~ud;· ~!s ~~~ .. .UP · ~o ·.'tn-.~.t~. ~P·~~~>~a~~ii ~-~ ... ~b;~~~~i~~ ·. :~ --- .t_o · .. ~ht{ ;-' · : ·-... ·. 
-· ··(I . · ·- · · .·~cci~~. of the· aeaso~~l· .fluctwitio~s · in the. ;~gdes:s·i ~~- l~vers<o£;, uhder~: .· 
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y~arlings~~ :·-~ Sea8onal fluctuations · in· aggressiveness;. esped~l,.l.y· ill . _ ·· . ,.· · · · · · 
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,, -. ·· · .. ~ittoral, f.ish/hav~ 'been sh~ (Gibson;.· 19.68; . and . Phi..llip~.;·. ·l9~1) < thus · .' 
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. .., \ • . ' .: 
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,~: : . · . . , . . it; WaS hiP,othesised·. that ·S~SOUS~ . flu~~uations_dn the_ ·a'ggress.i~en~BS · ._;: ... ,' . . 
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fish. · \ Th"er.e was :no territoriality'· noted for older fish and fewer 
' ' . . ~ 
agonistic· enc'Ounters were observed b~tween · o~der fish a:s compared to 
.. 4 '~ 
' o 0 I ' 0 ', 0 ' ' ' ' ' 
underyearlings. This. difference in territoriality .and rate of 
' . ,. . . . . 
.I 
aggreas.ion betw,een .the_ tWo a·ge_ group_s .. was th()ught to be based on lower . 
aggressive levels in the older fish• This f~nding was further s-upported . 
. \ ..... 
br field :observations . where no agonistic encounters have been observed 
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___ w_·~!~ _ maintained~-two--mn.:i-11~, 30 X 21 eX 19 em, fiberglass· ~anks and 
densiti~s ~f these f,:i.sh were kept _·at· approximately 10 ·per tank-: The.' 
NLC gr<?ups ·were: fested . from ·N'o~ember .p}73 . until" nece~~r 1974 while 
t,he .GLc·group ~as .. ~ested · f .. rom A~r.il' t·o . Decemb~r~974~ . 
Four ·paiis of . fish were .ruri :a4: a 'tinie, .three t 'imes .a week. 
;' . ·. : ·,. J . :·· ·.:· ,: . 
c) . r 
• j ~.' 
J. 
L 
i l . 
: · 1 
' Fish . were selOcte.?"d.;pUy fro\" th~ h~d~ng t~. ~ch meMI>et .of r . . .· .  
. t~e . pair wa~ ."_t;a~ei;.:£rom. ·a. ~H.(e~e,n:~ .. holding : t~n~_'- . Ea~~ m_o:t~ 2_4 pairs .. ;· (~ : ·. .. . ' 
.-. ~. · ..  ; ..  ·• ~~n:::::~,1~:h(:)~:n::\:::·.f::h;:I:::::;:: • ~::~~=:~:· :::· .·  c . · ..•-/P ". . _ 
· . :test_~~_:: .' ·~~r~ .'~ere . t~o .. _~n~hs_· .w~en few!ir_ ~f,sh ~~re'·. t~_sted •. :-: ·A._.t~_tal _. _.: · .~·. ·.· . · :·. : ·' · 
· -:· :· . .'-': ; · : -~f.'-~10 pai~~<:of·, ~ndecyea~l,ing~ CNLC); .12s: ·P~~rs.: .o·f ~.un~e~yea~li~gs ~ . · . · · · ., .. _: :,~·:· . 
' -:.:-. .·,.-·.· .. ·~ -:.~ ... ··~.< /. '. : '.":-':: ~,; . ~ . . · .· .· .. ·. ' . :<' .. . ." : '~ -'·· .· ~ ' ·'::· .:! . .· .. · ... ~·· '. · .. ~-: . . · ·t ~ · ',· :·· :' t . • ~ · : . 
_._ .. > (CLC)_, . 60: p:air~ of . ·o.~de! fish · and ~ 47· pairs_Gf "<Jld~r · fi_sb .. ~ . ·underyearling . . f .. :. · , .. ;.: _: ~ :: · 
.•.. • , . : __ · • . , combii>•ti~~~W.re r~; • , ' : · ' . .. · · : .•. ·.·• ·. . J _ .· . i 
·:.: .. ·:' : }lbservatio~: :'tanks ."'~~ie.:· sm:.il~;· 39. ~ - 2,~ _,'x 19 · em', -~~bi!l:'gl~s_- t 'anka: · j .·. . . .. : ·: 
~-"~ • • • • • • • • 1 ~ '.. • • • • •• • ' •• - ' • • • • ~ • •• • : ... . 1 • '. ,., ! . ' : ' : 
.·wit4 glass ·.fronts. · The ·tanks were .. p~rtitioned in two areas;· measuririg : · :j "' · .. . 
. . . . :· 
. • ·!, ~· · · ··.-:. : . . .. . -":' .:'. : · .. • ·'. • . •. : · : ·1 . · . · ~ .• · , . · · . . . .. .. . · ':· .~ . ~ ... . · . , ..... ·. 4: . . •. · •. ·. /· '··.:, 
· 1- - . ·ls.·x .-i:t. ·x ·_.l9.,·cm,. b~ ·. gr~~ - -PVC . shee~s _ Wi~h- ·t;~e ·--~~P · portiop.:constructe:d ··o_f.-:.·/ . . _. 
- ~l~e- 4~~h .. ;~~- .at{~ . s:~a~~-t~-~. to:' ':fl~ .. thr~_ugh~:~~. the. ~:ti;e t~nk,~ · . . .. . ·. / ·. . ·.c · . 
. ' ' .. . . :· . . ':. ' ' . : ··. . . . · .... ;· : .· ·. . . . ' . .- . . ;_' .. . . ·. \" : .. ·. , .. . : '} . . . ~ . - . . .. . · ... 
. . . ·. }~~c~~ding_~ ~~-: -.t~e ·-e~~~-i~n~~~ ~ere :d~·. wh~le\~~~~ed if fr,o~~: o~ · th~.·· .>.( · _· .. ; · ... _: .: . ··~ , . · 
·.·. 
· '' 
·, ~ . 
~- ·. _; ~ - .... >':·.- ~ . ·: ·, ::· .. t~ks· ~-s~g,- ~·-t: ··;~d:/P~_cb~ ."~~·a·~~~~:~:~~~\ · .~~~~~ts·~. _.·. ,.· ~. · · · ,, . . .. :. · . . . · . ·:··. J...<·, .- i · ' . ·.1 :. 
· ·. _-~~:_.~-~- , . ~asures. ··a~- :~~gres..~iVe_n~ss_· we:re:. !_'J.~t:ncy:' · ~:o ..  t~~\ ·-fi~~~ ~~~~~ej· .·, .' ·:·..... . " .- . -~--\. 
., . ·. .. ':-~ci~t 'and.' ,;;tuimb~~ of; b~uts .per ~5. min~te perio:d_~·. · :: The use 'C?f.lat;ency.;' ( ·_ .' '·.· . . . .: :'·. 
' · 1 '-• .. . -. 7 a~ -~:· ·.bdi·~~tor·:~i·-~~g~~~~tv~~e·s~- -~-~- . ba.s.~d.: -~' the :~ss~~io~ · t~~: · t~~·· .· · ·:- . ·_:-:-._:·~ · ... · __ :._: i . ·:. 
~ • • • '· • , • . • l _ • ' 1 • ( , • • ' • • • ~ . ,: 1 : 
· _. : ··. ·,· ,~i-~ ~ggre~~i_v~':f1:s·~ ·:~~u:id it:litl_~-~~ . ~goni·s~.i~:.~~ri~~:ters. -~bon~~- ~·li:Jw .j ·:. . . . :: .. ·:  . , , . 
· .. - .:- ~. ··~ · .. ..... ............... < ·. ·. · .. _·:<· :::: ...... _' '-: / -.'' · .. · ~ . -.·. :._ . .- ·:· . ~ \' .\ ;· .~. :. :-: · ' 1 ." .. : · • -.... .. ;i·\.: · ~· .·. \ .~::. ::. > 
.':~·: · · : latency) .·than~lesa aggrE!Ssive .fi.sh . . . lbe number · o!~·bouts' a· fish eilgaged ' · .: . .. ·.: ·:: , 
~?· _ · .... ·.·. :· : :· .. :~ ' .. ' : ..... : .. -.-:>: · ·· .. ;_ ·.:, ·· · : .. r:-_. ·. ·; .'. · ... · .: . • ·; ·. · .~· .· ·: < ~. ·,., : ~·· ·.· ... >/ :. :· .. ·' , .·· . .- :··· 
.. . . ·: .. ·. .. . . ~.:_du'r_in'g_. a . 15 · ~n~te_ .pe.ri()d . (~hi_~ b_eg~ri ·.with· \~h~ .fil;.f i:_':i)b~erve~ .. ~qut) : · . . , , . .. ~~~ · .. ~· : . . ·: . . : . :· . . ·: ·._. . . . ._. .. · . .. ·, . '. . . .· . ·. . , '" . .' ·. . .... ·.• .. ' .. . • :· .. , -· .. _ .. J· . . • ':. " '.-; •. . ; :, :.~_i:~.-i __ :,.,·: . :· : : , . '< ... sh.~~lci. lik~~~ _::-_e'}~~~~r~~-~ ~:.-.~-~he · ~~-~~.~ssi~7~~-~:: .. ~5 :.';tte: ·~~s~~ ~ -~.e . :; _ ::__ ·:.·. ,j•: : .. >. .·.:· . 
~~ ,. , .. . . -:' '·.:· : . ~ . ·'' ·· · . ... . .. . ' . · . . ... · ' _· , . . ~ ·;· r:.~: · ·· . . 
~~ .. >'·· / . . -.. ; . ·.,: .; .. .. -. ,, ',. ·. :--__.'.;:' ; ·.·. ~ <· ...  . ·:: ·::-· ::-·:·..,:, . -~ · :: . ... ' _· '.~.: .. :... , .. :: .. ·:  .. ·· ·:·.;>~ ''/::.· ·.· -- ~ ... ~ ·-~--. ·~. :.· ( ,::.· . 
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.·. ·· -:-
mOre .aggressive the fish th2 'greater the instance or ,rate of encounters~ 
. ;-: 
· .. _;;-_; __ .  :: 
"during_th.g_,..test ·.p~riod. · ·\ 
- - 4' 
A. pair of fish were placed in each ta,nk . area~ tog~tlier. Af~er 
!, · - : 
·, . . 
. 1 
. '· . ·, . ' 
a 60 .'uiinute a:cclima~ion per~od , o.bservations b~gan. In .March 1974, the 
~' . - . . ' . -. ' 
I . 
·behaviourai sequence. involved ·in the-. i~itial obser'ved .encounters were 
ri~te~ to be_: ve_iy s\mple ·~.i.e . . ·irt~oived o~ly an . . appr~a<¥1-:-fl~e s~q~en~·e~ 
Th;s .s~D,piiHc.~ti~~ of::.tb.e · a·£;q~e~c~ ~~vpl~~~ ·i~: encou~~~r~· i~dicat~d ' . 
• • ~ • • ~ • • • •• • . • : - • .-:...!...i,_' -:~- ·__;---;:-·~·~--:.-·~- :--.;~. ~- • • • • ' .~ • _.: - . • •• ; • : ' : 
that: · a· hierarchy had .- been estab.lished .dui:'.ing earlier bouts and· (ightil\g . · 
l . . .-_:.-· . · .: ... : t.' ::·~ 
.. : 
'• ~ · ,., \,: ." :' · :' ~ ' .:~·, · ' •. · ·~~, ' ' • · , , I ~ , · · : : ,.·~·: '•, ' ·, · ' : " • •• ·_- , • ·, ··_., : _ .,_, • ' ,'_' ~--;• •, '• •• <, ' : ' • : ' • • ' :. , ·.:~·~--· • ' )• ; '• • • . .. ~: .. ,' 
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evi4ent in the latency values. The mean values for January (10.3 m:bn), 
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one is the difference in acclimation periods between the two test 
periods and the second is the-fact that the 1974 fish were ~ore . 
I 
familiar with the t;esti.ng condi-tions. · In.;J..974 the fish had been 
' · • .::r.,.. . 
·' 
£ . 
exposed ~o the tes;ing procedure · ror three months while in .1973 the 
// 
fish wer{ still · quite naive in respect to the testing p~ocedure. 
. ' . . . . 
These 
\ 
' 
two factqrs· could have influenced.· the 'res~ts · but ·would not have . 
' . ' ' . . ·. 
a~tered 'the fa~ti> .. ·tlt~t· · a(cyc_l~ exis·t:~ - in lat~nty-:l anci .'o'out. 'f~eque~·cy ':. 
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values • . · .. The--- ~onthly ' m~an :curvti!·.for':both' ·wo~ld have -been ~iight~y . · .>~ ~.: ·· . 
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... . . . . . ·. \ '. . . . 
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being examined the results were divided into four quarters. These 
I A , 
four •quarters were' as/follows: · (1) January. to March, (2) Apr:lt'L to 
June, (3) July to September, (4) October to December . The quarters 
approximated periods of- low, intermediate and -high water temperatures 
in Logy Bay. Period's of low tempe~atures being represented by .quarters 
• .1 (0.2,°C mean t~p.) and . ~(?;8°C), intermedia_te·· ~emper~tures by. 
qua~ter .4 oi.lac) and hfgh teinp~ra~u~es by qua~te'r · ·3 (l0 .• 7°,C)-.· . ·. ' 
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_ 72.. · Since .the ,lowest· ~umber .of. ob~·ryations·. in· .a quar_ter - wa~f 160 ·,\ 12 -~:. 
. ' : . = . .: . - ! • - . • ~ ~ . 
·had to . be', dis·c~rdeci~' A. table.·.of ianq6m .·numbers-vas 'const.il'ted (Winer, 
·~· 
1962). The 'las.t ~o digit~ '?f th~ ·random. number ~~re . taken . and _the 
re~uit_ wi~h -.the corresponding n~mber was:- d'is~S:rtied. · 'The tab·l~ of. rand~m 
- . : ~dli!h~_rs. wd~·- ~·d ~e;ti~a~l; ~,_ntil "12. obse~~~t~~ns ~ad ~een ·_eli~:~ t~d_. :. • 
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' \ • I/ -. 
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· ..•. ·. . ,q=:,:t~•• ~:.te~ .•.. ,:, •. stu~ft~N~wman-KeuiS ~est Was c:;ly p~doi:me~ . / • 
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squared (Q2 ) valu~ was calculated fro~ the variance values (Hays, 
1963). This t~st is d~signed to 
accoupted for by the inde.pendent 
appr-oximate th-e percent variance · 
, I 
~~riable, in this case the seasopal 
39 
quarters. An gZ value of 32.7% was obtained which suggests that season 
cc;mtributes quite s_ignificantly to the variance found in the data. 
/ .. ,-' 
Res.ults 
. ../ 
of the bout frequency data (F-1.929,' d.f.=l3, p>.Ol) w.ere.not ·• 
significant • 
.. / . ' : .. ... . . . .. · ·' ·' .· 
-Teil!pera_ture. was th·!! otl!-er · variable·. examined: ·us.i~·g · the·· ANOV~ 
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.cells. An rz2 .valui:H)f i8%, wfuL~btained from the ~~rlanc~ val~es • . Bout: 
. ... •. . . . //.. . . _/·--- . . . 
-~_s.eque.ncy . rf7sut_ts a,ls_o showed a,. significant difference (F=-2.272_, d:f •. =l4, 
· ~<. o1) with ~-n2 of. 5 ~6%. · .. _'l'he_ ·teuip~r~ture data we~e ~ot analysed further 
: due t·o - the extr~tllely unequal num~er. of observations. which existed between 
!. , ,. 
the v~rtous temp'er~ture :c·ells; .' . . 
i ', 
. .. . ··. _ , . ' .. . . ·./.· 
Undecyea.rlings (CLC); . The monthly mean la.tency 'and 'bout freq~ency 
.. ' , "\, .. ' , .... _: . ~ ·. ' ~ . . ... 
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·values- are .given in F~gure .III-A · and ·n~-B and Table- HI below. There 
·- ,.,.,/ . ·- . '"· . . . .. . . .·• . ,; . .. / . .· . 
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Di.scusd.on . ; •\- . . · . . 
. . ·. . . .· \ . : ' . 
aggressi.ven:ess ~~ · 1,ln4ery~_arl~ng _ .§:: punct:attis· . .. During. the months ·w~en 
. . ; \... . . ' ' . . ' . - . . . . . . '. . ........ ' ~ . ·. . . . . . . · \: .. • 
the water. ·t.~inper~tures: ·are .higbeet; .July 'to ])eceru,>er, the -iatency 
'va~~ea·· ~re : i~ .: .~n~~.cat.-f;ng .'a. ~ig~ levE! i \£.: ~ggr~~si.~~ys~ .· ·· . L:lk~wi~ e . ·. -: .. · · · ·. :_ 
·. The~e is ·8 .- ~efinit~· seaso~al. -t~uc·.t~~:t:i.on · . in the l~yel ·of . 
-. 
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·· . 
), 
, . 
. ... ·' . : ,r.' . • · : . • · -•~I '' / · · . · · · \,, · , · .. .. . ' , .,•· · ' · i ·., '· 
I, . ·d~~i~~ :·~ht~ pe~~~d ."ther_~ - ·b ·.~n· . :~eui.~.-;~ ~cre~·e·. i~ -~~--~ ~~~~~~·-···of b;~-~~-~ . /·· ·~: . . · · . . .. · ~~ , > ' · per:tept pecio~o . '!lui a~~~ge wat.~~ ~-~"P~~at~~ d~dng tb~ . pe~od w~, j .·.· - ~. , ....• · . ·.·· .. 
-:_ ~- · : .. ..: ·• :· .... :'s. ·4~ .. c}n· :t~~e - lB:~~~~tocy, :~~ile ~~~:. fve·r+8~. £~.~ - .th:~ ~e~oci : _J~~~~~ t~_ .. _ </·:·· : .. : ··:·,· .·~: .. 
.. .· .,.. J~~e ·~a~ -. 1·-.~-~~~ :·._..-·Tb!~·-.~~u1~~ ·,-£~~·· ·th~ -- ·~~t:-ipl~.-··~omp~-i.~so~ . ~~~-i · ' (Neu~i- _:: ·  .. <~:· ::·.. ·_, .. 
. , ,· ... . ::_·, · . .. · ., __ :· : . ·. • ' ' :·. '·':_, .:· ,t\ · . . _~-.. ~ - ~--·_:··· .. ·_ .. _:_ .. -. .. }~·:·~_._:··· . . . :- ... i·.:·: _ :., __ .· :. < ;!' .': ,·-:.:: _._ .·. · _ -.· · :·· · .' ~ .. ---
...... l<e~ls) · furth~r s'upport' .t;his.-:finding. · The :·period .July to ' neceiDb.er' was ,. ·. .:.. . .. ',)': 
·: 
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_ .. _to ·June was likewise diffe.r'ent' '. £rolli tlie . period .'Janliaey .. to .March;~ -· rt . . . ' . : 
. - --.··-~.-· ·· .· .· . · .... ,, .. . . . . ) ··.· ·' . .. . . . ~ . 
' tl~us. a~pea~s that ' th~ r~te' ~f . ~gg~ession •'is ' ~~ject 'to . se~onal ·cha~-g~~ -~-- .... ; .. .' ... 
• - ... . • . : _. - • ' . " ,.: ·: • • • • • • • - • • : ::. • • '': • • • • .. • ...... '1. 
·.·.,"but whe~he~· tM~ - ~-i~ :~~ . ~o. '~at,er - t'~~-~ratllre~ _.ag~;. ~i:m_e · cif:_ ~~~/or_ .. a . ·. ·. 
. ; . . .. . ,. ~ \ t ·.r:·. _. . .' ',. . ' .. ' . . . :· ;~ ~-~. : .. :,' ·,. . :::: ' .• : .. ~. ' ·. • ·:; .. .... ' .... ;' :' . . • . . . . . . ·: . . ' ; 
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' " ~. ' · .. . ·. ·. combiriati·on· of tli~se ·.facto~s . C:.annot b'e .. deterinined : f'ram .. _thi's ~peri~ent .; 
· ... ;. ~··ni_~· -.~g·a·· ~quared .-·(~~) .. va~ues. -~~·r .se,~on~::·jt?% - a~ci - 'te~pe~at·u~~' ·28%: . · . .- . . • . · . . · · · · · _,·· . 
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·' :· ... · .. · ::._.work •. Hartman (1.966) rioted in. his work on. two .. ; salmi:>nid. speci.es· that ' .. 
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~ • ~~ •• • • • • '. • •• • ; ·: • • • ;. •• •• ·. ·~:· ·,. : :·, • • •• - ..... : . · ~ . · ~ ··' •· ~ •• • ·· ~· . .... ~. · ·, · .• - ' . ·.: • • : ••• _. J . _: · : •• 
... ··'woU1chlle.an .that ·the members :of the -pa~r· woUld, come intc) .dlose pro~t;Jlity.: '· . · 
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sooner- and -~ore of~en th;,.s. re,su~ting, in .more oppor.tunities for 
. . . - . . . . . \ . . . 
agoni~tic' . J'ncountys; • . -Dur~ng -t~e- ~a:~ water_- p~riod ~he _unde:earl~~gs 
settle from the plankton. on~o the subs_~rate, {h.us. densiti,es. are ·also"· .. 
I ' 
: -- ·- . 
' ., ~. •. 
. . 
~ghest at this time. 
. .: . . :. ~ . 
as .i'esulting' from .high. poprilatioil density. _ A b:i.gh · level o.f aggressio~ 
. . . / 'a1th~~ tim~WoQld aid in~~~ e~tabUa~&~t 8D~ d~fe,ns~ o~ ~err:~odes~, . . .. r ~ 
. .. "' .· :...Results 'iridic ate . .' .als_o. ·that, aggressi ye . . levels , are lowered ~Y . ·. , .. . . . 1.-· 
• / .• . .•· . . . . c ii C~~t.;;,t utd,t ~;~le (s0e F{P'~O ~~i ~A :.,..j ~) :
1 
Tb~ eo.is t~nt U~h; ' > :. 
0 
, i ·!· 
·\· ·_.·:. . . .. ·· -~y-cle -~-~~d~·cC?·rres~~nds ·r6~shli'to.tha;t:whi~~ :~·ec·~r,~ Ciur-;Lng ·.:~he ~ii~: . . >: '· ... _ _.:-:·<·</· · - ~ - > 
' I , , , ·.· · .. ' , ', · - • . " ' ... : .' · . , ,' , .. ·. :. · , " ·· : : " : ;.":,~> ··, .. , ,. · :~ .'_' ~ - . , ··,, · . <-: ··· 
··::__-.:-: season. (December to ' April)· • . The .lower aggressive : levels ·.'due to this. · , . . - · 
.· .. . ->- ' .. ' .. -· _:: .-:·· .. :· .: ·:.< ' - .~- ~-----.... ~- :, · .. ;:' -·: _ _--· : .. ·.· ... ·_._ . . , '._- .. ·.::· .. · . . . · _, . '. •' \·' .. ·. · .. . : . .. , ' : ·:·:·, 
.. · .- . ; . _--_, ; :·_:; __ . l_iSht.'sc~em~·- rene,~t - ~h~-~-1~ · agg~s~~~e leve_~~-::fq~~ - -~n ' the ,\n~~: :_: ~·~- _:·_., ' . . · .•. : .··. ·. 
· ~ < ·. li~t· gr~~~:· ·£:a'r ;the ·winter~se~£ion. · . . · · · · ··: > , . . -"' _ 
\. : · • ~ • • ·.' , ·. :· '.., . · . ·' ~ .. - :_: :-. · , :· :: ~. · • •• :· . ·.: · . . . : . _' . , ,: ·r, . : • • . :~ . .. ~· ' I ' _. · - ~ .. : . ,', •• • ... · " . • • . • •. , . 
·,· : ·:· . :~ The months of ·/\ugus't · .and· September. w_ere ' .found tobe 's:lgnifiaantly · ·:: : 
· ·. :· · -dii(eren~· b~tw~en th~n~~·u~~l- ·~i~~ ·an;· co~st~n~- -i~~~~ -- g~-6~~~ ---- . ~~-s :~< .- ,·,. . ~-.. · ·' --.· .. . -~ 
" ' I 
.. . · . . . - . . · .·· ... ;· ... ... . :· . .. :.· · · ... : · · .. · . · -~-. ~·· _. ·,~·· . . ·._.·.· . . · . ~ ~- :· .. ·. -:·; .. ' .·.· ... . 
_ .· . ~ perio4 .. ·~s - 'important itl .. the-·life hist9ry-of -t;he .unaecyearlings. (setting . ,, ·.· . 
,· . . ·· . ,• ·: ·.· · .~- :. ·,: · .. : .. ·. > .. · . . . ·.:·.· .. : .. i .. _ .. . .• _, ' · . · / · .· . .. _ .. ~_ . .-;'. 
up t~F"'r.itorie~, high "de.risities) -and .thei~ aggresUve levels_. a~~_ qui'te ·· 
.. ~ '· ... .. ··, .• . ... ·.·' .:. ·._ ..... _·.·: . .- . . ; . . . :~ . . : : ,. .. ,: . · ' ·. _ .:~ \ ·." .: . .. • , ' ..... . · . .. J. -·. -
~ · .: _' h~gh~. However·, . under._: the consta~t :liglit :cy¢l(w~~ch -~o~~es.pcirid~ ·t~·. ·. . · .. : . _ 
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··: t:ii·~ wf'~·t~r- - se~s_o·n . ~h~ --~~~~~~sf~e ,. leveia: ·w~r·e· ~i-~{£i~ant1~~1~~~:·· · : ), / :·,.-- .-. _.-
. ·.: .: .. : : . ::·.'._-.; .: ' . ' -' - '· . . ·.·, .. ·-.:· . ;. :.'- .. ' .. :. ' · ·: ~ .. _·· .· ·. ·"-· . : ..: . . " ·_·· _< ·.·~- · :: . : :-- -:~- .. 
~0\lleyer;. 'th_e ··latency' ~eans_ fol~mi - a _cu~·ve ·_which 18: r:oughly similar .. . to ·' · ·· 
. ·. ·. ; ·: . . -· ·. / . ·:- .· · . ·.· . . . '. , - · .'. -_. .. _..... ·. ·: _:. _.\ :· .. ·'." . . :: _;. ·.- •, ', , ·. · •' 
.. . -the ·.cur-Ve ftcp; tpe_- natural· _light'. group, o~ly higher.: It . appears.: that . · , 
. · .. ~ (.·~·· . . · . . :·· ... .. ' ' ~ .... . : -··~ . 1\ •· . · :: .: .. ' · :· - .. .. ~ . . .. · . . . ·:· ~ ... ~ .. · . . ,·:·-.. · . .-··: . "' 
. . -- -~· · phptoperi:Qd· affects :the l:evel ~ of ;'aggressiveness .but ·not . the .seasona~ ' 
, •, ' . ,, ~ ~ . " r • • ' ' ""•• ,' .""'-· • ,. ;· 1 ••• ' ·. : ~ ·.'-:;' ' . · :: · • 
. ··-:-· .. : · .. ··.· .. · . ·· Dat.ure <.of·.it.·.· ,. ~ - -;-,' ' ·· .· · . ·· _~~ - , .. · · ··· · . ~· . .. ·,.,.· · . 
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:,;_ .- "• '-. •· . - - . .. .. " .' .; -·' ,: Older. s._ ·punotai:us 'sh~ a lwer agg_ressive . leveL .than ·_uD,der•' . . • . . - .:· . -
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levels of the older · fish were ' likewise low. Aggressive levels_ in-: 
. . 
creased· in June and continued to .:increase until December. .'Ih~. me~n 
.· . : ; : ' . 
- • • ' j 
i'atency curv~ fo116wed t~e s-ame general tr~nd- a8 :· th.*t fo~ the under-
yearlings but ~8 was the- case ~ith ,'the constant e 
was ·~igher. _ ov~rall·. · Th~re _;~s ~o .· signifi.ca~ce -~o-ted· for 
, . - t!!mperatures. \seasot_lal .fiu~_t~~~iori. ·~fi th~ lllilgni tude .of that . obser:y~d 
... ~· . . · : . -< _ .. .· .... .\-· · .. : ,~ · -.·. ·_.-:.- ._.' _:_ .':.- ·: - ~-. ·-. ·_. :.--- . ·. ·.· ·.-·_: .' '. ' __ : . .' .. · '· . ·.· 
~ - . . . 
- ' .. 
·: .: 
· in underye~rlings ·· was: no~ :apparent • . The · perio'd ·JQne to :;December .-.is · .. :·· 
. ·' ·' 
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I • ~ • I / .. .- _' ··· .· .. · :_·. ::_ :.-t~e· .iri~~o;e· - -~e~i~~l~; the ~1~~~ ·· ~is~--- -i~ : ~~-gy .:~~~~ --th~:~~e- :~l1cr~~·e ~~ .. · .. 
· -. • •• • • ••• =.· ~gg~~~~i~n· ·-~~~~~-~~~-~ ·.~i~~~~ this'-:tt~e .pe~~o:d~ 1-~~.':r~~~-~nab'l·~~-- ~~~her . .-.: . ·,. :_-,·._: ': - . .. · ·. 
'· -.,' ;, ;.'· ... ·. , . . db~~;~ _.'n-ote·d· . ~ :1~ ; ~h~~\gg~~ss~on ·'of:·-~1~e~· . f~~-h· ;i~ _: ~he : ~-e~~:~~~-1 --;~-~q~enc~ . ~:· · .. ··:. .:: ... 
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~· ; .. 
.... ~· . 
' I ' • I,' • • • , , • • ~ \ , • \ I • , • , , • •, • • , '• 7" 1 , :-, • # 1 
::·:. --.. ·, ·.:: :·. ,_: · iriy~~~~d _. ·-~---~iu!_- ~~~o~ .:\~~~-~·1; .. · did -~~ · ~~~~~sti~ :e~6~~~e~-~ ~~cii~~~ : _,:: , .· 
. . : , , . :Wci~~ide~ fis~ in~olv~n Attac~. 'in th~ ,.l~~it~ 0~ ~ftco+~~~s there ; , , . . . 
was··. a Di:spliy _QY,.the dominant f~sh .an(tA Fl_atten by · the_ sub()rdi.~ate .:· _ · : · . ·; .-
, ... .-! .. . _: >,. '_' :· .. . . -1-·.- . -.·,-.:· .. ~ ,'· : ..  ;...  · .. ·: ·.: .· :· .. ·. :. ·.': .. . " : .. . ; .. >:_: 
. . __ .--·· _. ·--~ - <m~y-.? ~f~· _ 19~: Em~~-:tr~s ~:e·:~e~ :: Q~de~ ·-~~sb .~~s . - -~her.~:- .~n -~~:t~:clt~ - -~ ~ _,·: ,:_ > -.-· <-/ 
. :-' . . , , --~com~a~~-s~-~- ~~th_ en?o~ntrs_.- ~e~~~n .u~derr_~a~-~~;g~· ~ _: ·_ ~her_e · ~-~r-· -~. -.· A~~-ac~ -f ... ·. -.. ::- ·_ 
, . , , ·: ·. : .• ··· .• .<. ·: du<~ .. g a boo • eVe"': e~Tnter •situa eion (±niti~ bm.t. only): It • :p!~#\ , .... · 
· -· as if there .is ·a · simplif:1,cation of the.· ago~ist:Lc ·sequence. involve.d.- :o}~:,, · , . . · 
"· • · - - · I· · - - .. ~ · . - · ·· •. . ~-~_;--, 
\ -:- ~ --. ~~coun·~~~s b~:~e~~·-: ·~i·d~{ .. fi~~:~.-·. · _._: __ .·:_ -,< ·. ·_· ',- ··. _ . , .. _. _ .. · · .·._'•·':N'> · ' 
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: .. ·_--:._·· . .. · ·.--- ._.. · . . . : ' . · ::t -- · _ _':_ · ..... . ·. : : -' .. . . ·. : ~· · '•'/.::_: _ _. \. . , . " 
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by -.tlie older fi.sh." 
·' Upon con1p~etion o'f orie year . 9f benthic life. the aggressive 
level of E_. punctatus is. i~we-~ed /o'ns:l-dex:~bly:· The latency values 
. . - . . \ 
for y~arl:lngs -~-~dery_eading fish are quite close in A~gust but in 
. . 
; ' 
Sept'einber _ . tJt~ yea.rling values increase sharply in _conipadson ~o ~h~ 
.. . '_·. ·.-' .. · .. ·. '' ' · _;, .. . · . 
.. ~alues · f~l;- unde~e!lr~ing~ ~hi~h- de'?reas~. · For the pe~iqd Se?t~~~r 
. . , • • . ... ': \ ' . . i . - . . ·.:. . . ~- •. ~- . . . . - • • .. ,. . ' -_ · .• ' -.. . ': _ : . .. . ~- . . ·• . • • ' ' . 
,. . . ·. . . . to December; the . -latency . values ·. are . high for yeai::lirigl!l . compar.ed .to' .. . ' 
.·.· , • .. .. . - . ~- .. -- ~ . •. · - ~ . ; ~ ... · ...... . ·· ··~~1·\ ·:·~--- .. ·:· · .. ·· . -~ . - . :_. ,; =· . _·_ - : . · . ·.. .. . · _· .·, ·- -- . ~-: ··. ·: 
' ·: : • .... underyearl:l.ngs v .all,leS;,, The la~·ency vi.lues ·_ are 'higher · for ye'arling .'·_ , . · · .. . 
•, ' • •, • • ' t ' :, ' .- I • ' ' ' ' ' ' • • t • • • ', ' : • ' • \, ' · , ' '. ' -~ • , ' . ' ;• ' ,( ' ;._ • • • ~ ~ ,'' , _... •• .._ : • ,, ,. : • I '.', .> ' • '_.,.• • • ·, ·~ • I 
· ·--!-:~· .. . ,-_:: · :: .. . · ~and ofd~~- '£i~b.-.o,;~i': the::-y-ear th~-.~_-iho~e·. £~~·: ·-~deryearl.i~s~.' :.Tiiis ·1~ · · .. __ : · : ... ··· · 
·-"" . .... . • ~~ .,· . - . · _ · __ _ ·:: . _ ' : ._·: :· :.· . / .:· .. . :··~(\' . . .-· . .. · _, 
: ,_- ., . ·, cb~arabl'e to~· the . findings 'of· Z~e .(19~5) : t'or but'terfly·· fishefl"'· 
"" :' .. :~ ._· ... ~ . ... : · .... .. _-: . ··. , ·:--·. •, .. _ .. -~, .··.-·. -: ·,:,/ . ·· .. : . •. : ' 'l ' .· ·.· ...... 
.. .··.(FSmily ,. Chaetodontjdae) ~: . . _:: ·. . ::·, . . · _ ,_ .. :. . .. , · · ' 
· . . -· <: .:_ :·' .. ·:_-- .. ·_! :: · --~· .> _· ·.·.<··· · _ . .. . ,· ·- · :. ·. . · . . .' .-
.. · ... · ·Despite - the tendency -of the older fis_h . to,.be less aggressi.ve 
. ·. ·: . . ' · .
. · ~tha~· - the. _undecye~r·li~g~~·).:~.-.~~hnis:~i'c. e~counters betw~en' the ·two gr9ups 
. r _.. . . . . . .. .. . . . . . . .-
•• .: • • •, • ·, ' : • .'' t, ~- • ~~ ' ' • : ' - ' ·_. • ~ ·-.· ' • • . • : : ' ' - • . • " •• _:- • 
the· older- fish dominate.--: · 'Ibis ~is ·reasonable when ·the results · of · the' . 
. .. : . . _.. __ .:·:--: _., .. _._: · . .-:·· /· ·:_. ·. ·- ·_. :;; .· ' ' '. . ·' 
~. size versus -outcome -of en·counter data ;Ls: 'considered. ·. The l~rger meinber --. 
. . ·-- .. .... ,.- .. ·_. :; ... -.·.· ... · ." .·.·._.,·, -:.-_.::--·: :: · :· .... . :' ~ . _.-·- .. . :'. __ _ -:-_ _. . 
. •of·:.a:-.pai:r engaged, in . an, lJ_gonfsdc encounter . w~ _a 'sigxiif~~.t~y 
, ~ : · .• .·. , • .•. • ••. ~reate! ~o~~~ 0£ :tne~ e ;~;.;,~~ ier• ··<1>..:;, di; ~~~ '~:;.u.~ "":,;,~~·, •. ~~er ·: ' · 
. ·. · -· , · · ... · ·luith_o'rs · h~:ve fo~d _;th:ls as -well .(B~~d·dc;·~k~-.--1949: ; ·MacDonald. et al;, i968~ : ·--: . . . ,. . . ·.-. ·.·-·; ·. ·· - _ ,~_ , .. _ ... · ··_··:· ._·. _ .·.' . .. ·. ·::··. '· :: ' ,: ~ ·. ·. . . : _·. :- . .-. ,.- ,. -_ : ·· ... . :-.. " 
·. :,, . : ·· .·: .. ,~·- Gibs~.-'·l,~6~; · Greenb.ex:g; _ l946 ·and .. Bo_~r · an~ ·,Heuts; }973). _ _, ... _., . 
. .. • :. • • • • ~-•• ' : • · ' • • \,1• • ,. ' • ~ • ' •• • • • . • • 
.':; .. :·. _.  < . ·~ · - ~ ' . ' . ~· ·,:: ·. . . . .., '·:. . -. ·.·. . : . '. . 
·: •'f •' ·. • .. . \.- .: . . - .. :. :.. . .. · - .. · :·: • .- ./·:. ; , • 
EXPERIMENT III'i HABITAT , SELF,:CTION . · · ,.·_, 
. , , ' • • ' ~ ' ' ' ' ~ : . • • • : • • c · • ... : :. ' . . • . •. • . ' l•.... 1• • ~ :. • •• • ' • • • • • • • l . . . . . . . :. 1. • -
. · . ·~ · ·: .: ·_· .: ·· . Habt~a:t; ~ei~~tio·n . ·ma:;-b~ . d~d~~~~ ~ ::the : -re~:toir~ :-~f"beha~o~r~ · 
•• •• t : . ~ · -::: • • • _. -·< .:. -:~ ·. ·. '·:· :. : ~ . - -. ··. -: .. :~-:~>~: . :· _ :· . · ~. - . :· .; ·~ ... ~-:.-.- .... ·.·· _· ·:-.: ·-'~ ··-·:. · -:; :-._ · ,.- ~ · .. - ~~ -' .· : ~ . ..":··· · ' 
'. . : (. : . . . .-.responses .· t<> env:lrorimental '.s ti~uli t:i·:r means· of -::Sfuich an . animal · locates ...: ··. '. ' .. '!· .• 
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:.:; . ; .:' ;· .~· ·.:: ... :;:~:::sea~:~;~~.f:;:kt;~;:::;r~:~::~~2::t::. :.~:i:1···· · ·': r·• ... ·: - ~ · 
.... :·.· . .-.: -~·_. .- ·. ·:· · .. _ · . · .(1959) stated·, territodes ··are ' furidamentany· ·an ·eco.Iogical- phenomenon·. -·- - · · . ,,. . 
.. ,"' -· ·_· . , :_. ·.-· .. --_' . . · . .-·:. ' .. "--~ .- -· ·.,;:. ': ':·:·:: .. :' .·:: ,::_.:. ,- :·:' _.:: ·: .. . :. .. _.-- -:-/. ·<: .... ,:··. : ;, .  ·. - ~ - :_: .. -_· . :.. '.:'•' ~;:,. .. . · .. •, . . .. -
'· : .. ~ 'and not just ·a-- behavi'ouristi'c' one·; ·.- Thu:s~~ib. ·.this ' .respect '.the ... . territor!es . ·. ·. . . --:·: ~ ' . 
. , . . ·. -.. -... ~ .: :. : . ·:_. ··: ~ :·:: .. ~--: _ ~;_ ·: _ :.-~_:._< :·:.·;_::;.:::~~:· :-:. ·:·_ -:~ ~ ·:~. !·.: <~,,~:_._:~ ,.' ::- .. .-·,:.':: :··: ;··:_\_~;: .. :_:_;:::::_··._:; .. .:: ~ ..... _--:. : .. . . . ' :~ ~- ·, .. -;_ -~.-.~--. ::. :.': ··.:~:,· ::-- .:-: · ·.-.;:. >: ~ ~.- · :· -~: .. : ·..
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. . . · .~-:~~-- - -·v_...' ~ .:.: : . -.. ·. , ~ ,: . ~ . . ·:-:- ·, .' .•. ·,_·.· .. :.:·.:.: , :· . .. : .· ·• :· .• l , ' • • • .. :·. ' . 
. - . . . · . ...-: . ·~· . : . .' ' . ' ., . . ·: : :. :. :. .: .: . :: ' . . ·.··. ... . . .· . :· ·. 
~ : .- : ::.: ~. -! • -~ • 1 : _..: • ' • • =~:... ,.. . ; ' • ... . ..... ' ·. . . ., 
, ' · , • I •, . · .:-...-• ~- • •' :'• · , : ·-:,_- -....:.... ,. 
•' .-'·.' ·-- ·'(i'ii .. ·,. ...... . '• . : · ' :: .. · - . ; ,. '. · .. . '•-. . · .. ·, 
'i:~f .. ..... 
.;_• 
· ·: 
~ . . . ·. 
·,. 
~ :· :: 
~:.· . 
. •, :. 
~ .... : ' 
. :. '\t 
; ' ' 
.. ··.· 
' , ~ .. . . 
...... .. . AH#r.lft.:ti22LUW: 
· -
st!id•;•oeW - il4 
. 52 
of anima~s are objects in .the environment and the qu·estion as to 
_,/ 
whether an animal defends any area or selects an area to defend is 
one that deserves attention. 
Underyearling ~.- p~nctatue settle in Dyer's Gulch and have 
........ 
l;ittle apparent c,hoi~e b\lt. to . Hve , amon$ the rocks and boulders found 
.. 
there~ as ... thii' is· ~h~ only l:l~bitiit avaiiable . in t;he study. area. 
, . : . ·: .. _'. . ·. :_ .. · .' . . ·: ·. . . .· • . . .': ·. . I . . -· .. ··.. . ,. . . . , . . - . 
Behavioiirally_. (~higmo't_axis) · (_Gibson~ 1~68) : and morphologi'c'il~ly (com- .. . ·. 
.. 
.. '. 
I( .... ,
,· 
~ . 
i .: 
t 
l 
t 
~ 
·., 
I • .. 
· ' .: ' 
' ' , I 
, . . · , .·.· . ·. P:r~ss~d ; ~.hci. ~longat·e~ 'body~- m6d:i.fi~d:. f~~~-~ r~duced_ ~-.c~le's ari:lbo~i .. /: .'>. '/· 
.. . . . . _ .. . : .~ .·.· · .. ·.: .. ·~~- .-'-:· - ~··~.~ :., ··· .. ·:;.· ::· · · :<."" .. ~· - ·.· . ....... _.···:: : ' . . . . ·· . ~·.' · ... .... ~...... · · ..~ : . .. . 
... 11 ' 
.· . . < :_._:: 
. ... l-;; . 
' . . . . . 
' :.' mucus) ' ):be_se .. ~ ish',. are:·adapted .to 'life .. ~Qn'g .~he rocks ·and .' crevices . . 
· . -•, ,·.·,.·., ~--- .·.·. ··: : .. · ·.· .. ·: -·· .. r-· : ... · .... . .' ~~ .. . · ......... . ' ·•.· 
',: ·.· 
... ·.·· .· 
·· . .. 
' ' ~ .. ' ' o' 
.:· . 
. / . 
_ .. . · .. ·- · · .. ·.·. · fo~c! : ~n_ah~·re . .. ::: -~n -~~~~ -»>~~~i=; .. 1~ .- h~~: .~~J?.~ -b~e~ i s.~~~ :·_~he~he~ .... ··:·_ :.~ ~ 
· .. ' t · ~a~i-ta~ -:~~ie_ct:i?~ -·~I~ys~--~ -~~-~t. 1;n· th~~ · s.et.t1.~me~t··:a~ong' ~it~ -· ~ocka . ' . .. ..... .... . ....... 
·: 
: •. 
.. · , . ... 
and· boulders' or :if. the .fish :will take .up residency · in. any :-habitat they . .. ·. 
l • • ' • • • - ' .... • • •• . · : ' ' • . : · •. • . - · , . ' ' •· : ' . 
.. · s e·t tle .i'n. ·.' ·: This ·stu.dy w~ _des:Lgned -.to determine w~·~tber ' 'or.· 11ot under- . 
yearling .,i~ : i>~ct~tus.Ao 'select the habitat' iri<wh:i.ch : ·~hey . liv~··. 
. . ~ .. ..... .. . . . ' .. 
' . · 
~t~~ia~~--a~d Met.h~d:~ . ~ 
. . . , . . . . . ... 
. /.'· ,. 
. J:. . 
. L/ 
··.:···:. J·-
. ' -
'' ' 
LaboratorY: • . · -~e lab~tato~1'· J,~·r~i~~-~:o,f .thi_s e~eri~nt . ra~ _: fr'?m~- J~l:y: . : 
.,• 
-~ · .. 
:· ..... ' 
~· ., .. 
. .. 
·. · .· 3l .·to" Aug\!~ t . 22., . i973 which· corre'spond~d . tti -~~-~i time: of th·~ fi~ld stu'dy .• r ·> ... 
. ... -:~un·~:e~~a-rf~·~.:i~·: ·_.·k~~t·a-~u~·>w~~-~-:·~~~~~~; __ b ·ai:i~-~~i~,:~·r~-~---~~-~- -f~~l~ · an~ ._ .. ,'· · · ·. -<<-
. p~~c-ed. in. ~o- ·wet-:-b~ch~ in·. fhEf iab'Of~tocy~ : -The .la~gest ·.-~f - .. th~s~ -· 
·':'' '. : ' : :·· ·,.· .·:. ·. '.' . , ; .', ·· .~: . , ' ':.~ ·: <·.·/: . ·~ ·. :.• ~ ... · .' . ' '~. ·. · .. ·~ .' 1 .. .. . ~. < . .:.: :..: . .'· .-. o"" .. . · : :·:~ ;... . 
· · ~e~sured .. 2~3 X. 70 X 9. em an~. _~he ·othe:r; 1~4!·x 58 X: 9 '-~cm~ ·. These were .. 
. . • ' : • . .' , .- :, ~ • • "" . .. • . • / • • , - :::: .'- • ·. 'r ' ' ' .: . • ' '·. ·• ' , . ~ ' . '·\ :. ·• , ' ~~ '•. • ' 
divided ·into_ 6 equal ·aectic;ms; ·tnose. op .t,he large'r ' betich me~sui;,i-6g . :. 
. __ ;4 ·;~ .~i ·x :·.9· ~~ -~~d·-... ~h~~~-:--~~- .. ~h~-:·~ ~~,~~t-~ ~~ri~h~6l,~i -·z-9 :·x_: :~ ·~~-~- ·· · ,: : · · 
'·.· .. ..... . ~~~ · ' · ' 
· : .:.Tlie ·tht~-e ·ti~bit~~~·.-·~ed ,~er~-: ··<· .. :..-. · ·· · ... · .. 
•• : .: .. :.· ~ : :~ ~.·~: - • . •• .• :··.'·.:''·.:·.~_.:.· ·.:. _·., . · .· . · .... : ·._ . • • • • e. ... . ·:·:·~ . - .. ... : .. _. · . ·. ·~:· · . ....... : .'. _.· j · .. , :. •• 
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2. Gravel--- 3 cm ·layer· of gravel with no rocks greater 
than 4 em in diamet~r present • 
~ 
3. Bare bare wet-bench top of fiberglass with no rocks • 
• or gravel present. 
. . 
The three different habitats were of equal size and each 
habitat occurred twi~e ,on.· each ._wet-bench.. Placing of habitats. in · 
.· . . . . , ' . . 
. · . ·' . :• · . · . .. ~- . . ·. 
relation. tb · one a'nother, ·on the wet-:-benches ·was · dorie for ~11 possible 
.. .. ' . ' ' ·. . 
' p~aq.em~t coriih:i.nati.a"ns'.- 'me.'·fhh 'had: eq·u:~l acce:ss to each habitat • 
.... 1_ ·-·:.: •• ~ _ ~. · · :·-_'· -'.· •• ~- - • • -~:: · _ : - ~·, __ ,r.:.: , · . . · ..... ·: -_ . · ·\ . -~ _:·: : : . 
. A cons.tant 1:lght cy<;~e .~as:. prqvided and f<;>od _was. placed .i,n - ~ach.' ·section. 
·- ! ' • . • j ', ' • • ~ _· _ : ; • ' • ) ,....,_ • f - --. - • - l . . 
When · record~ng ·the: positions· 6~ fish .·.in each. habitat; -the dist~rba~ce. 
. - ·.: .. '·:· .. , ... • ' • •. . . •' . . .. - ' . . ' ~ : - . '• . . . . . 
. :to · .~ch· was_. constant.. . . . . . 
~ : · · .' ·· . 
A t'o.tal of 7? fish 'we.re obs.erved 
' : 
during ttie. study with a 
. . ' 
maximum of 6 fish ,per p~nch. ll'he amount o~ 'coveJ; present• in each bencl:l 
Wa$ suffici"~n~ ·for 6 fish but 'Wi~h numbers above this · a· crowd.ing effect 
- . , ' - . ' 
would b~ noted.. TO. :is . crowding . would resu~t in', the more ' dominant fish 
,•' ~ ; • • ' •, •, ' ' ' ' _/' • II ' fJ I • • '") ' ~ ;· ' ' ' ' , 
occ~pying the·. ·preferred areas while th~: subordi~a.te fish. would he 
. . .. - . . 
' • . 
·,forced tb ticcupy ·the l~ss p~eferr~d, :areas~.-
. . . .. . .· . . 
. .' -
'_ : ' 
• ' : ' 0 ': . •• • 
. Field. : This p,ortion of .. the ·expel;'itnent ·was ron· f .rom Ju).y ·20 to Augu~ a 
2~·. 197 .~ . ~o ~~~st·r~te~. - ~ocki '·an~--- ~ra~~i: wer~-- .-.u~eci: ·, ~o"'taples : both ., 
. -· . . .. · •. ·_' . ··. ' . . 2· . _: ·._' . ·_ . -. .. · --. ·. .-. : ·. . ' . ~~ . ' 
with area . of.T 111 -:. and:1legs· 30 'C~ _lqng,. .~ere oonstru~ted . of · 
' ') ' • ' '• ' ""!""• ' : • ~ ' • • • '• • • ·, ' •, > ~ • : ' I ' • ' ' ' ,.. : • ' ' : ' ' ' ~ ' ' • ' • : I ' ' • 
d~~_ion: and. pl.aced.,l Jll .a'part . in DY~r-1 s .. G~lch. 'at.·a.,depth o f . '6 m." . ~e . . 
. . .· • ·· ·· . '; , · _· . ' . '· : ·· · )_: -.- . :~-, ·:· .· . · - ~ ~ -
table t; a were const;ructed of fibeJ:glaaa painted _. black . t;c:i prevent. . ·· 
. .. ' ·~ . - ' ~ . ./.. . . ' 
.. 
'?_: 
. . . ... · . ::?'"·. . . .... . . . :'· ... .. :,: : '. : . . . ; \ . ·: ' .. . 
. ·light f touf be~ng : reflected back: up;. th~ough - the .tilbi~s .fr~m~ th~ a~b~tr~te . 
. .-- .· ', . . ~, ·.- . ·: ': . . -~ ~- ·: '. ·., . ·~ ·.· . -.~.:. _ .. . : . · . . · ·:_··. ,. ,. · ' 
· small. · obucJ<~t~ ·.of "c.ement ,wer~ attacJ:led .to ·ec;tch leg· fDr weight;, . .. ·
• 'o ~ , • I ' -: ' •I • ~.. " 0 0 
~e-.: ~abl~ - ~~~face ~~: ~o:vex:e.{wi.th · · ~~: a ~~ · lay~r· :~f - .gr~v~l · · · 
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·over ·the ~P.yc side •. . · .'lbE('o-the~~ pair uiemb~r (~~A) .. ah<M,ed ·nd ·p.r_efer~nce . 
, ' - Q , , I o ' " 
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Discussion_ ·.·r .. . · . . .. . · 
Mirror areas were 
.. 
. · .. 
'. 
' ' "' . 
found to . be .preferred: over other· non-mirr'o .r 
areas~ thW3 the hypothesis w_as· rejected. That JDirror areas were· pre- ·-
_.-/. .··. fe~rr~d suggesf.s th~~ - ~he ~isua~: s~imu~us -. prov:l.d:e·d by . the. m:·~ora -~s- ·· 
.. . . I . . . . , , . . . "' ~ . .' , 
. , . 
. . . pet=haps import~nt as a ,social f~ct;ot'. . . . 
. " 
th~ . fish, wo~id alway;} be . :ln clo~. e . p_ro~mity to .. another" . fish-• 
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. :i soci.al ·contact between t;he· fish ·and its · image could have been 'the 
' \ . . . ~ .. ' - . . . . ' ,,. . . ' . ' ' . 
J; . .. . . 
factoZ: -caus:lng the preference fo.r...-...the Ddrror .. area. Aggression and 
• • t ~ , 
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. · terr.it;_or\ali~ ·are_ both s,o~ia~ b~llaviOlf~~' _and bot~- fun~ti~ :l~. or as -
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,'a social order. · Lorenz (1.9'64) 'and King . (1973) stated> that t\te 
:· ' ' .. . . . ~ . . .. -: . _-----.:___ 
.- apparent pos itiv¢ correlation . be tWeen gr:ega'riousnes~ and freq uen'cy ~ 
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· 6~ : -~~~e~si~, -~~co~t~rs : 1-~ · .. animals : c~u~4 ~e- fnt~~~reted:t~ . ~~~- tha:t .. ··.-:·· ·_.: : 
aggression e:nhances group . cohes~?D~ The ' visual,. . proximity. offer!!d by, · 
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·' , . . 
th'e mirror area c~u1d b~ . one of' ·the ' fac t~rs resu1ting in 'the pt:efe~ence 
.• 
' ~ • ' , . •, ' • • j ' , ' I • 
b.ut there are other · contributing· factors< as well. 
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--.. that; after ~0 days ~he · p~~i~iv~ reinforcement of the· mirror image 
waned: In ~his- study .the~e- was no ~ifference in preferences between 
. · • - · • · ' · . • · . • . · I 
thoa e -trials run in · less than ·10 days and :·those :run· ~n more . than 10 
. days (se~ - ApJlendix, Table_ .XV~~I). Bo.th gro.ups showed pre~erences for 
. .- . 
·. the mirror area.s over th~ non-:mirror ar~as. Hali{tuati'?n, ' therefore, · 
... -:---- : 
. <does not·appear to be a factor in underye~rlings s. pun~t~tus' " pre- :· 
' . . 
' ~ ·_ 0 - • • 0 • 
. · ·::fe'rence 'for the mirror over nQn-m.:irror area . .. . : 
' '.·' So far two factors have 'been\ ~xa'mi.ned in ' reference to the 
/ : ; · -·~SU!il~ . of the'_ preference for the ndrror area, social proximity t _o . 
~riother fish ~d the . opportun'ity . to l:ieh:'lve ~ ag~reaa-ive~y · which ~Y act 
as 'a positive reinforcer. 
. · I . . - . 
A third _factor. cou~d - be that t,he mirror are~ offered a :frge 
::visual plane'.' . to_·. the fish. The reflection of the ·gravel in · the tank 
w~~ld · . pre~ent ·a very ·large gra~~~ - area ·.to ' the fish. ~hie~ . :-may:.(~efer 
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: to the small visual· area offered by ··the non-Jilirro.r area. 
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'Itt' 'the ·_ trials involving. the PVC and Clear S:reas, .it ts only 
: --
. -~ong. -i:he paired .fish trials tha_t ·.any .significant pref'eren.ce was · ~oted! 
. . . . . . . .. ·. 
'---.Both ;Ln~i~iduals of . ~~~ pair ·pref~r·rE7d-'· :the tic . a~~~- over · the. -cl.e~~ are~, 
--·. 
-, ' 
' . ~ .. . ·. 
~- . . . 
. which . may ' indicate . a hiding effect. The "pvc· a.~ea ·wo,uld : "al_low· thel fish 
'. . . '' . . J . ' 
to hide from "'bhe· laboratory behind the PVC sheetS:- alorig the' sides while· 
-~ ' ' ,· .. ' .' - . . .. . . . 
· .. ""'\ 
in tb~ciear. area· the fis~ would . b~ .exJ!oaed to tne ' rol,ltin~ 'of the• 
laboratory.' · ~-
.As mentioned . ~adler ·, . the . results dfspr'ave the original. hY."::" 
• I_. • .. 
pothesis ·and ~re co~r~ry to ttl~ results -from· the Visual Isolation 
. Experiment ·(EJ:CP• v). The' -rea2?on fo_;r; the preference of the mirror·· area . 
.... . . . 
' ' 
over the other 
I . 
combination of 
area could be ·any one of the: three f~ctors_ mentioned·, a . 
_ (.~. 
them, or anot~r so far unthough~ of fact-;Jr'-:' The find-
ings may point out the contrary nature of ' agonistic.· behaviour- and' :-
. . ~ .· ~ 
terdtoriality as being ·social behaviours. Eibl-Eibesfelt (1971) 
, • • I , 
' . . . . 
a ·tated that ofteti',an anima~ .speci~s is both ~ociable ·. an~ aggressive at 
.. 
Experiment v ~ 
I /' , 
~h!'! ~;~arne time. The !e·sults from. this •experiment and 
ind~cate . the need. for . more work' to be carried 0~. on 
of. aggression and terr:ltori~~ity :Ln underyea~li~~s • . 
the social asp'ects 
The role of the 
' )I • • : . . • . ! •, ' -
. substrate. in ' re~pect to this p~oblem ·must ~iso be cci~Sidered, 
. ' ., . -· . ~ . 
· t. 
EXPERIMENT. VII; .. PRIOR RESIDENCY 
.. ·
t; .. 
Prior -residency is a weil_:documented- aspect -.~f terri.tori.aiity 
, . .. . ··. 
. . \ ' . 
.-
c 
·. 
and · aggression-~ (Braddock, _. i949; Phi·llips,- 1971; Myrb'erg; 1972;· Boer and 
' . . . ( ' .. \ ·. . . ' ' . . ''. ·. . ·. · . . ' _. . . : . :. . . ' . ' . . 
Heuta, .· 1973) ·and this be~avi..our occurs. among many . fish of ""the littorAl : 
I , . ' ' '• ' '· ' ' • . • , 
. z~rle - o'£ ·the sea • . Allee · (1938) stated that. the fact that dominanae 
- . . . ~rel~tionships .between .animals ·of the sauie _. size depe nd .on visual 
• ' ~ . • ' t .... . ~ . . • ' , I 
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characteristics 0~ the environment 'indic,ates'' that dcilhnance . i~ not, 
merely a ·function of · s-o~ called· "physioiogic~l factors" . but th.at a 
·:"p~~c~ological tactor" _is prese~. ·aa: well. · P~io·r · residency basicB:llY 
makes 'us~ of . the fac~ t _hat the first fish to~:: adapt; ~0 its envlronmen't .. 
-: wil.l. . have an advantage ov~r ~'ln intrud:i.ng fish unfSmiliar . wit~ ; the . area .. 
• c. • • 
Larval .[ .... punctatus settle out of the p~ankton over a .2 or 3 . 
. ... · ... 
. ' . I . -. ' If 
·· . .. day period J) Logy Bay ·_(personal observation). ·. · ~e present expet;iment : 
.. was. set up· to try . at'ld det;ermine if prior residency is a factor in ~he ·· · ;,· 
J • • • 
.. I . . , . . 
·. terri tori·ality of_ underyearling .§_. · punctatus. It is re.~~bnable to • 
ass[Ume that if pri~r residency' is a factor th.e first fish to settl.e 
' • • ... • • .. • u • -
,. on t:he substrate ·~iii hav~ an' advanta~e over. thos~ that settl.e 1-~ter. 
It was iin.possible t .o test na~v.~ fish from< the field s .o laborator-y fish "! 
... 
were used. The fact tha·t all -'~lie fish te~t~d had had s·ome prior ·ex-· 
. p'eri.ence. as either. a dominant or subordinate fish Jlleant that both . . ' 
. ' . " .. . . . 
\ p - • • • • '• t , 
groupe had to be tested. · It was_ determined that prior residency could -~ 
.. .. 
' ~~ly be 'aet.ermined _by th'e eff~ct: · on the subordinate group ·as tlie 
,, . . ; . 
., 
~- ·, 
· dom:i.nant group wai:f ah~ady dominant. It was hypotbesised :that if , ·: ~- ., 
> p_r:f.o~~-d~ncy was ~n \m~ortant: factor in ' the agg~ess~ve: beha~io~r \' ·' 
' . . . . ' . . . \ · · .. 
· ·,qf . underyearling .§_ •. punctatus i~ol.Jld confer enough · of. an . adv~nt~ge ., ... 
that a fo:.:merly subordinate• fish . woul~ become -dominant after ~eing\~ . ' . 
. •' ,; . . '\\ ... . · ' 
.. ' · ' -~! '.·:. 
. .. ( · ·.' ,. . 
,' prio-r res :i.dent ~ I 
,,· . 
. ~ _. • • • 4 
" . / . l . . . 
· Materials and Methods · 
· I 
,., 
.. 
. . 
. . ·· ,. 
; 
. those used in ·Experimeht ·:Ii ·(Aggressiveness). _·_ They we:i:e. ma:lntained. __ ;· 
' • • .. ._, ' . t 
..,J • o ' .. 
· ·under constant light conditions. · . A pair of fish ~a~ : pl~ced in e4'Ch :·: 
' . • ' , . . f _ . . ,. , 
.· .. 
~ I 
,· ... . 'i ' - ~ · ~ 
'· : J ·~ \ 
,, . 
I ' ;;. 
" 
' ( ~ 
~. ' . I . 
-:-'-----:,·· 
,. ... Q,·v .I, I , ,· ' . -:--· 
' ... 
. -· 
\ 
/ ' 
:·.' 
·. 
'II 
.. 
H 
. ·' 
·r 
·- -
,\ 
•.C:: 
• , I 
.. 
I 
·'. 
. _,_ ..i.: 
partitioned sec,tion of t:he tanks (2 tanks ·, 4-·sections) • . Ali pa_i'r's 
consisted. of equal ' sized fish. n1e ' fish were Qbserved until a 
- . .. . . ~ . J . ' . . . .· . 
· dominant;-~ubordinat.~ rel'Btionship' was estab~ished. One . member of 
'76 
ea'cfl pair .was then removed and isolated· in a clear plastic aquarium • 
. . ... 
J ·The remaining member of the pai'r · was p_laced _in the other t<ink. · · Th~ 
... 
. ~~ 'other tank had a . ~ectiori which h~d a fe~ bits ,of'-'rock and coral in it . . \ 
,. . ~ 
.thus presenting· a · "new environment"· to · the fish. This fish was 
designated the prior resident· and 'vas · allowed to remi~n alone in tlle ·. 
. ,.-_: ~ . ...' 
new environment for. 24 hours. After th~ 24.:..hour period the isolated 
·• 
Dominant and subordinate 
I 
·member was placed · fnto this eqyironm~t. 
'. .,.. ~ -_'· ·. . 
." · mimtbe;.s of _the pairs were used in the trials as the prior res:i~ent, fish •.. 
... _: . ·- lb.se~~~ion~ were carried '&ut after the isolated · member had 
. \ . been replaced with th~ pri~r resident. · Re~ordings consisted of the ' 
. ,, 
". . - . ·~ . . . . . .. ~. . . . 
_ latedcy of enc_o-~te:rs and the soc!al status_ of each ·fish after the ., 
·~ 
.. encount~t:s •. : In. on,e trial the fish -were all'!Wed to . remain together 
for 2~ h~s t~en sep~rated ~gain but wit~ the other inember .as the : 
~-·. prior 
/' ~esi~t •. .. After 24. hours the pai.rs were _re~:i.ted 'and ob~erved. 
~~ty-six pairs . (72_. -~ish) 'of underyearling _§.. punctatus . w_ere 
. . ' 
observed in the exped.inenL · . Th~se llliere .broken up into two groups, _ . 
.. \ 
18 pairs w:f:th a dgminant 'prior resident ' -and. 18 pairs .. with ~ subordin1tte''. 
~ . J . • . _. ... 
· '' ' · · prior_ resident. The · study~ritn from Novemb e r 19i4 to Fe~ 1975. 
. . Result's · , ., 
·I 
· - The - dominant 'prior residents. won 18/18 of their . trials.". The 
' . 
. ' ." 
mean latency tim~ for the encounters was 12 -minutes. Durin-g · the tr~als . 
. . ·l • 
'··. 
the ·do'lirl.riant fis~h ·wo~ld !lpproacl\ the intruding -~ish. '(subordi~ate) · which-
.. 
·~ ' , 
·: . . ' '. . 
., 
' ·. 
. ~. . .~ . ' .:. 
·. \ 
.. : 
. . ·. 
i ?' ·' · . - . 
' . ...;,.• .. 
.... ~·-·>il_.' 
., ; 
\ .. 
.. 
·. ,. 
·; 
·-· 
'· 
. would in tum flee from the approach • . There were no enco.unters which\ . 
,- \.;''I ,• 
coq.sisted of .more than an Approach~· Ni.p and Flee.''sequence. In 10 • . 
. ~ ~ '' . ~ . ~ ... -
trials . the· sequen~e consisted· o£·· only an Approach .an'd Flee· sequence. 
. . . . . \ . . . . 
·/ . ~e ·subordinate. ~r'ior resident's won 7/.i~ trial~ • . : The mean .. . 
. · . l~t~;cy . time for these encounters was 7· ~n~tes, ·: and the 1~e~~ounters 
. • I 
we_r~ usuall~ . very .. intense. .<a long sequence was : involved)~- There were 
.. , ,' 
4 instances wllere the subordinate pri.or 'resi.'dent fled :from the 
' ··. . \ 
f · -· •• 
' · 
appro~ch o; th~ dominattt .intruder.. During 4 other trials, the 
,. . ~ ·~· ~ . 
. . · , ) ... .. . .. . .·,'""' ... ... 
·subordinate prior residen~ .attacked theuintr~d~r firs,t but e,vent~ally .. • 
,·.. .. : . ' . 
· :the intruder becam~1• the ."~ominant; <ish.·· ·rn ' tnese 4 tri.~ls ·.the":~ . • . . · .... 
... . . ·' ~ 
very' intense. and· the · sequence involved ' Approach, --:' .: · · .: 
B~~ . Sh~kes·~ A~t~~k (by b·~~h· fi~h) . ·a~d · j!ve~~ualiy a·· . 
/. . . . ~ 
encoi.mters were 
... , Threat Posture, 
-· --:-' . 
,_ ;..: Fleeing by the pri_or resicienF (subotdi.n~te fish) .. 
.. . 
I 
,. I 
.,.. ': , 
~ . 
' .· 
...  .· . . ' .. ~ 
~ior -resident_ fl~~ · that the s~cial status of .. the fish ·could ·be deter-
·. m+Jled ~ .In .. the remafu.ing 3. trials, the "encountets · ~ere ·not . as int
1
ense 
" as th~ ;~ther~.inv~lvin~(only App;oa~h1"_ D~spl~y, ·.Ni~· a~d· F~e~. · 
- ~ . 
One other series of trials was run· which utilized slJ.bordinate.s 
. , . . ' 
. --
,; If . as : Pt:ioi- : r'esi4~nts after they ha~ 'bee-q tested as intruders • . . In this 
' .. _, .. . . . . . 
.. . .. ' ~ . i\ .. . . .. 
.. ' /- · tt::ial~ th~· tlie~·ar~hywas vecy well :establis~~d with t\1e pair. of fish : 
, • ; , _' . ' ' ) \ ·: ' ' . • \ . . . • ./ .. . • - ··· -: · ~ .. I 
/ having 'been to'gether for ;ov~r 24. hours. Of the 4' pairs tested, 1 · 
. ·.:.-:"'- . I _' , ' ~J : ... ' • ~ ; ' ' llo • • ~ 
. subord:Lriat::e prior resident became dominant. .The .encqunters. were very ·: 
'· . 
Alf o • ··~ I 
intense .and . the> sequent~quite long. The m~an latency· time· f~r the · 
. :/ . .'·· .. ... v·. .. :. • . . . . _. . ' . ,/ , . . ·., . 
·'.: :., ' 
./ 
.. 
.. , .. 
'· 
' ·...!;'' . .,., . encounters was · 6 . minutes ;: . . 
,., 
. ' 
. . - ... . 
' . 
·' 
' .. 
•' ... .. · 
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· · . . Discu~sion ... "" · .. -
... )' 
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I · " ::: ' Q 
'ihat 7 . . of l8 subo.rdin~t~ . fish · rev~~s~d ; the·~~., ~oci~l--- st~~us 
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after J>.eing a pr~pr res~d~nt indicates:·::ha~· .. a'•pri~r . ~esfdence effect 
exia·t~ . and ~~~fers·:·an : adva~t'flge. in ericounte~ sit~ati.ons 'to· ·the·. pri.~r 
. . : . . : .. ~ ' . ' \ 
residep.t'.· ~ong· un~e:rye.a~l:lng . .§_. pu'nctatus • . · Gibson . (i9,~8). fo~nd in 
': ,, . . .. · ':. ·., . : : • ':--. / 
pair~· :·of j~venile. !:.-pholis, ,·.o.f · equ.~l · :s.iz~, tha(·the .first fish to . .. 
: ~dap_~ t'o ,i~s surroundings .. eve~tual~y . pioved. t9 'be· .. ·"domin.ant' . In the:'· .' 
~ .. ', . '~ 
· preseh.t· ~e~iment t:~e intrud;L~g fish ha~ , to _ adapt ··to a "ne~" environ-.' . __.. 
.:..-. •'\ • !' . .... ' • 
. • ... .-- . ·. . . . · /.: . . " ' . . . 
.. ment b~fore interacting with· ~he ·~rior ... residept • . In those tria~s :t,n 
• .. . . . . ~ : . ~- . . " .. . . : .£ i • ., . . . • . . • . . 
-· <: w~ich the ])J;ior subordinate fish .w~re· :t11~ 4~truders, ~he prior residents 
•' 
-· 
) .· . 
·-· 
' . 
./. 
. - . ...... . ' . ·• 
·. ' , .. . , : · • I , :·· , ' , ' ' , . , ' 
~ worr all the encounters; : s.ugges ting that . the· combination of ·being in . · 
... 
·' 
. I . . . ~ . . ~ , . , . 
, , , L • 
·: .. ~ - ~ - • ' t • • •••. ~ ' 
a new. · envirotUJient plus the past · social experience of being ·a subor-dinate ~.- .. 
.' :· . . · · . . ... . ···· ... ·.··· .. · .. .. - .i. ·· .·.' .'.· .•· . . ·. /: . . . 
. .. fish r~sqlted in ,this dominance. ·1by .the prior resident. When the ·priot ... 
,,. .... ... . . · /·:· . · .. · . ... ...... . . · . .- ,.; ··.· .. _· ._. .. _ · .. ·.· . · . . · .: · .. -
• Q - -.dom~~!i~ .~~-~h wE!re ~ne . in~ru~err . tj!i~ · comb:l,nation · :~t past social · e~er~ .. ., 
.. · . .- . i~enc.~ .add\·e~n'~ .in ~ new. enrlrofuien~ · ~~suit'etl in .;,e:cy long (bell~vi~(n:.al>: .' · ; 
. .. ·~ : :. . . . . . ·. . , I . . . " .. - . . . . . ..:. . . .· .. ···; . 
. sequence invol:ved a number . o'£ . behavio"urs) and intens·e ' ag-onistic ~ encounters 
· :: ' · : . : : .• /./. .· .. . . · .. · .. :· : · ... . ·. '"'"'.. - . · .. ·· 
· -·· . between _tlfe ~nt~~der and the p:~ior res'ident~. This indicates thl;lt tne 
• • • • c •• • • .. ' ' ' 
'/ ·aggr£!BSiVe drives· of the tWO fish Were quite Bimla.ar thus s_~ggesting. · 
. • , ; · ·. ' ... . . ·. \ . . 
s.o~~th_ix",.; had · ~t;.fect~d 't~'e .ari~e ·of'·.'eith~r· th.e .. pr:>i~·r domi~ant or tlie 
. . . "' -· , .. . . . . . :"'.... . 
·pr~or subordinate:·.· This "effect" wa8 again· ~vident in .thas~ trials 
I ·,.' :· · · ' , · . "' . ... , ' • .·~ ·· .·~. • . · ; . , • ' C ' ' ' ' \ ,, ' . • • ' : ." 
· ,:.. . .. • with the prior· ·subordinate as the prior ·resident. The sQ.pordinate fish 
. I '· :. ·. • ·: .... - . •t ' . . . .•. · ·_: ~: . .' . ·• ~ . . - .· .. t . . : ;. . . • . . . 
. ·· " . . reversed :l,te .status ,ajter spendil).g 2~ hours alone· in the: new · envir_91l-... · 
· >" · .. ~-. · ·; . ·: .. .. · met?-~-, :~n .7 ... of ~s ·· t"r~ai~. :sug~st!ng it had·-~~ined an advantag~ .. ~Th~ ·\ · .. ~ · ·,./, 
, · · ___.- priOr r~~i(e~t ~··ff~~t" ':an. tb.;~ be exP~:~~ed in t<Jo ~8ys: it ;~~1d' , < . • 1 ··• · 
J. .' : . .' :. ~ · _·:···." ·.con.fer !_~n>ad~a~tage ·ta ·.tha"··~r~or resident or-'it cci~ld·:i~hib.it the~~~ : · : .· , . . · 
": . . : . . • •-: • . . . ·.· ., .. • . . .. • ... . ~' · ......... ,·> . ... •. • ;~.( . • ·· . • .. ·· . .. . · ... · I : ( 
:\ ,-. ' . · . . ;·: ~:·.;::;·,"· -;; .. ~uding .f~~h· :. Bqth .. ~~ tl:lese ~''ef.~ec~s" ·would ±u~eract '\on · tit~ :aggressiv·e .... : .: .'_ '~.:- ® 
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Ph:Uilp~ : (l97l) 
.. . ' . 
··'iiiiPorta~t· 'aspe,~t - of. te~rfto~iai::lty · qf· Chasm~d:ea bosq:U.fanus~ ~ia .'fiah 
. . · ·. ··.:. _ . ... :.~ . . · ·· .. ·.;.. · . . ·:.~ ... · .. · ··: ' · . :1. · .. · ~ · .. · .· .l~. · ' ',· · .:., .· ·· ·: ·· . · . ·· ... . . :: :-.~ · · .~ · .. · 
·:.·is a seasonal inhabitant of . the .shallow -water areas ; of river.a ·.which .. 
. ' ~ . • :· . . ' o'~ . I • . , .. • ~ . , • .. • ·: ,../· • . :· , , • ' . ... ,. • . . • ' .• ·: • . , 
<'. ·-< · t~ow·. into·.: Ches~pe~~e·: ~ay,-··. Ma~l~d:~ .:·. ''Ph:t~~;?~ - - ~he.orii'ed · -~~'at.·:-~h~·:~i _r~~· -. 
. ' · .. f~s·~: - ·~o - ~~ri·~i·:.i~ . :~h~~~ :_~~~~~: ~~~;~--~~,. ~~~··.st1~cess.fui ·:tn: s~tUng ~- ::., . . , 
~~~- ::~ ~nd ' mai~~aini~g~·: .t~rd·~~i-~s·' th~ later :;~.i~lii~ ~;l (_;:~~s ·, ~~- ~:~il~d-' .· . -'".. ., . :;· 
•, ' . . ., . ~· ..... ,.. - .;., .·.· . ' ... ·., .~... · .. ' .· .· ' . ·: :.· ' . . . · . ......... ': \ ~~ · .. ~·-;.. ;' .. :. '. :.- ~· · . ·. . 
·. i. " 
/ ':' 
\ 
· · . "resfden~ effeoti! could .. i .ike,;fse be:tipp_ii~J:·d:o :.' ~h~:·sit.~a.{Lori: : fo~nd. ·:.:t.n ... : . 
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